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PREFACE TO SECOND EDITION 


Iv preparing a second edition of this nork the author, nhile 
bnnging the subject matter up to date, has endeaioured to 
keep in mind the onginal object of the book, namelj, the 
preparation of a handy solume for the nse of the junior student 
m the post mortem room, practical class, and museum. The 
book in no nay attempts to supplant the larger text books and 
IS not intended for the advanced student Several portions, 
eg those dealing with the endocrine organs, appendicitis, and 
nephritis, have been enlarged and practically rewritten 

It IS always a difficult matter m preparing subsequent 
editions to retain the proper balance of a book In deciding 
the emphasis to be laid upon the commoner as compared with 
the rarer diseases the author has perforce to fall back upon his 
own expenence But there is no other critenon to go upon, if 
the book is to have that personal touch which is so necessary 
The author is indebted to Dr F J Broa-ne of Edinburgh 
for wnting the sections dealing «iih post mortem examination 
of the feetus and the newborn child — sections which have 
added matenally to the value of the book , to Dr L. J Austin, 
F R.C S , for rewriting the note on Medico-Legal points in 
relation to post mortems in England , also to Dr W D. Hay 
and Miss E Bickham for correcting proof and revising the 
index 

Queen’s Univexsiiy, Kincstov, 
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PREFACE 


Tde object of this volume is to give the student of medicine 
and the practitioner, in a bandy fonn, the infonnation 
required for practical work m relation to Pathology There 
will be found short descriptions of the appearances m the 
more common morbid processes to be met with in the 
o^ns and tissues , at the same time these are co related 
with the changes in the other organs and tissues of the body 
in the various diseases The main points in the microscopic 
appearances are abo given very shortly, merely m order to 
remind the student what he should look for when going over 
his slides In dealing with post mortem technique, fixing 
and mounting of preparations, cutting and staining of 
sections, the endeavour has been to give one reliable method 
m every case, rather than numerous alternative methods 
Hence the book is not one for the specialist The chapter 
on Tumours is added to supplement the necessarily short 
descriptions of neoplasms under the heading of the various 
organs For the benefit of the practitioner, a short chapter 
deahng with the medico-legal aspects of post mortem work 
has been included Owing to the frequent occurrence of 
cross references, it was deaded to bind the illustrations 
together m the form of an atlas at the end of the book 
Illustrations of microscopic preparations have been omitted, 
as the student has his slides to which he can refer 

The authorhasmadeextensive use of volumes such as Sims 
Woodhead's Pracltcal Pathology, Shennan’s Post Morlems 
and Morbid Anatomy, Orth’s Patkologiseh anatcmische 
Diagnostik and Erlauterungen tu dm Vorsckrtflen Jut das 
Verjahren def Gencklsarzle bet dm genehtheken Vnlersuehungm 
tnenschheher Letchen , Heixheimer’s Crwidnss der fatho 

VII 
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logtschen Arutlomte and Teehnik dtf p-ilhologuch ktslohgtscher 
Vniersuihurg , Mann s Phystohgteal Ilistclogy , \{allory 
and W nght s Paihological Tnhmque , Letulle s La Pratique 
dee autopsies Adanu s ^-anout vrorLs , Heattic and Dickson s 
PaShalc^ , Pcmbrey and Riichic s General Pathology , also 
Lomifl Smith and itair s dasstcal work on staining methods 
for fats in the Jaurnal oj Pdhology and Bactenology 

To the personal teaching of l^fcssors Greenfield, 5 Iu;r, 
and Leith, and of the late Professors Ziegler and \\ cigert, 
a deep debt of gratitude ts also due 

The author has great pleasure in expressing his indebted 
ness to Professor liarv^y Littlejohn for invaluable help m 
preparing the chapter on medico-legal post morteras and for 
permission to use t^o typical post mortem reports His 
thanks arc abo due to Dr John Fraser for revTsing the 
chapter on diseases of bones , to Dr James Young for many 
suggestions in Chapter \n , to Dr W G Porterforassistanct 
in preparing Figure ts , to Dr Sidney Smith for the use of 
his fine preparations Slustrating centres of ossification in the 
mfant in cuonectioa with the table on p 399 , abo to Mr W . 
\\ aldie of the Ro>-al College of Soireons’ Museum Edinburgh, 
for his advice as to the fiiung and isountmg of speamens 
The niusiralions have, with one or two exceptions, been 
made bv 3 (r Glass from preparations in theaolhor s collection 
For the care and trouble taken, the autlior wishes to express 
ius hearty thanks If acknowledgment has not m ever> 
instance been made to (he phjTicun or surgeon who had 
charge of the case, the author begs to offer his apologies 
Ills thanks arc doe to Professor Sutherland for the speamen 
f-ora which F^ 3j was drawn 

For much useful advice and criticism I have to thank 
the Fditor of the Edmbjrgk SUdteal Series — Dr J D 
Comne For reading the proofs and for drawing up the 
in lex I haie to express mj heart} thanks to ray assistant, 
Dr Lergus Ilewat, 

j w 


St»^'tc■^s Hui-i, Loixscicii, 
(MtfS/r**, 191 J. 
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PRACTICAL PATHOLOGY 


CHAPTER I 
ismoDucionY 

The post mortem examination, scctio catiavcns, or autopsy 
IS an essential part of the sctentilic investigation of all fatal 
cases o! disease It is obvious that only by its means can 
the medical man acquire an accurate knowledge of the nature, 
extent, distribution, and complications of a morbid condition 
It IS not too much to say that however plain and simple the 
diagnosis o! a disease may be, some additional light will be 
thrown upon the case at the post mortem examination Jn 
a very nnmSf r of instances, cond^nnng gniiR- 

unexpected during life will be found, and, m a few, the 

diagnosis ot the clinician wiU be entirely upset by the natholo- 

pst s investigations 

A post mortem exammation should therefore be performed 
whenever feasible Further, the examination should be as 
thorough as possible should, m other words, include as 
many parts of the body as possible, and should be followed 
by microscopic, and, if necessary, bacteriological examination 
of the diseased organs and tissues In not a few instances 
the pathologist’s view of a case obtained by naked-eye 
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cxaminalion alone « greatly altered by subsequent micro- 
scopic or bacteriological investigation 

For example, id a case «bicb came under the author's 
notice there was a stneture of the small intestines which, 
from the clinical history as «ell as from tbs naked-e)e appear 
ances, was belieied to be malignant. Microscopic examina 
lion showed the condition to be tuberculous. 

In another case, where hscmorrhagic infiltration of the 
mediastinal tissues was the mam postmortem finding, the 
true nature of the disease was only found on maVing cultures, 
when a pure growth of the anthrax banllus was obtained, the 
case proving to be one of “ woolsoricr*s disease.” 

From another point of view a post mortem examination 
may be required, that is the medico-legal Cases of suspected 
poisoning may prove to be ordinary diseased conditions, 
and, nre rerta, cases where fool pUy is unsuspected ma> turn 
out to be doe to poisoung 

To giie another example from the authors expenence 
A well to do cootractor died suddenly with symptoms of 
severe jaundice llis will was known to be drawn out in 
favour of the foreman of his works, with whom he lived. The 
medical attendant considered phosphorous poisoning a possi 
bility, but post mortem examination revealed the presence of a 
targe impacted calculus in the common bile duct. 

In all cases oi sudden death where the cause is unknown, 
or of vnolent or suspected violent deaths, notice must be sent 
at once to the Procurator Fiscal or Coroner Such bodies 
become the propertj of the Fiscal or Coroner, and cannot be 
touched without his consent (For further information on 
th-s point see Chapter XV ) 

Precautions to be taken. — Before proceeding m any 
way to cany out a post mortem examination, it is absolutely 
necrasary that the permission of the nearest relaUvc of the 
deceased be obtained Iri certan hospitals, more hapf^y 
situated than their fellows, the regulation u, that unless 
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notice to the contrary be received Irotn the relatives within 
twenty four hours of the death of the patient, an autopsy 
will be performed This is a far better system than the one 
under which permission has to be asked for in each case 
IVhen not confronted with the choia, the relatives, as a rule, 
except m the case ol certam religious creeds, thmk little of 
the matter When permission is asked for, they at once 
begin to conjure up visions of mutilation, and it requites in 
most mstances no little tact on the part of the medical man 
to obtain permission In every case, however, where leave 
has to be asked, it should be obtained tit tenting from the 
nearest relatne The absolute necessity for this precaution, 
if the doctor is to protect himself, has been emphasised on 
several occasions recently m the law courts In a case tried 
before the Court of Session m Edmbuigh, the judge, in 
chaining the jury, said that the holding o! an unauthorised 
post mortem ’ gave a legal remedy,’ and that when pet 
formed without consent “the case would be treated verj 
smartly ” , furtlier, the defender, a medical man who had 
performed the sectio, “ would have been well advised had he 
obtained permission from the father i« tenhng ’ 

Medico legal Cases —When the case is a medico-legal 
one. It is necessary to receive permission from the Procurator- 
Fiscal (Scotland) or the Coroner (England) before a post 
mortem examination is petlonned This permission having 
been obtained, none other is required Although in all cases 
it IS advisable to take full notes at the time, these should be 
taken with special care m cases which have, or are likely to 
have, a medico-legal aspect {eg workmens compensation 
cases) 

In certain cases with a medico-lcgal aspect the Coroner 
or Fiscal will order an autopsy to be performed tVhen 
reporting such a case the pathologist should avoid as far as 
possible tlie use of techmcal terms In Scotland such a 



INTRODUCTORY 


report requires to be drarm up m what is known as the 
“ soul and consaence form’ (see Chapter XV ) 

Importance of Post-mortem Change — ^It is quite obvious 
that the sooner the post mortem examination is earned 
out after the death of the patient the better, but unless 
there is any special reason to the contrary it is usual to wait 
for twenty four hours 

The changes which begin to take place m a body after death 
tend to mask, and eventuany to obliterate entirely, the 
characteristic appearances of most paihol^cal conditions 
Diseased conditions ha\e been found m Egjpiian mummies, 
and canes of teeth and evidence of nckets in the skeletons of 
prehtstoncmefl.but as a rule the softer parts, and more parti 
cularly the hollow viscera and abdomin^ organs, rapidly lose 
the characteristic signs of disease through decomposition 
The extent and rapidityof this change wiD, of course, depend 
upon circumstance The processes take place much more 
rapjdl> in warm weather Convenely in cold weather, or if, 
as IS possible in some hospitals, the bodies are placed m an 
apparatus artificially cooW, they wDl retain their freshness 
for a much longer perwd Another factor bcanng upon this 
IS the disease from which the patient has died In septic 
conditions, more partKularly in the abdominal caiaty, 
decomposition occun more quickly, and tends to alter the 
appearance of organs in the neighbourhood. 

Furlhemorc when prcscrvatrics have been injected into 
the cavities of the bod> as is often the case m iVmenca, due 
allowance has to be made for the effects of strong formalin on 
the viscera 



CHAPTER II 

THE EQUIPMENT OF THE PATHOLOGIST 

Bnbber Gloves — One of the most important parts of the 
pathologist’s equipment is a good, sound pair of rubber 
gloves Fifteen or twenty years ago gloves were seldom 
worn In consequence, those canymg out post mortem 
worlc suffered periodically (tom septic wounds, if not from 
the more senous infections, such as tuberculosis Nowaday s 
there » no excuse lor such accidents, os gloves are cheap, 
and with care they last a considerable time The best type 
o! glove IS the thin rubber glove used b> the surgeon The 
thicker ones naturally last longer, but they are more expense e, 
more difficult to work with, and are more troublesome to 
mend 

It IS lery necessary that the pathologist should care for 
tus gloves, seeing so much depends upon them During a 
post mortem the gloves should be frequently washed under 
running water to prevent the drying ol blood or pus upon 
their surface After the operation is finished, they should 
be washed while on the hands, first with soap and water, and 
then with water alone, afterwards dned, and while still on 
the hands moistened all over with buiiodide of mercury 
spirit (biniodide of mercury t part, methylated spirit 
^cio\ and dried agpin with a towel If punctured^ the 
5 
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mtenor of the glove should, of course, be similarly treated 
The exact position of a puncture can be found by distending 
the glove with water. A patch can then be applied, just as 
one mends a punctured tjTe The gloves should subsequently 
be folded up and placed tn the cardboard bor supplied with 
them 

If long mtervals elapse between post mortems, the gloves 
may become hard and bnttle A few minutes' immersion in 
hot water will make them soft again. 

^Vhere glov cs are not obtainable, the bands may be smeared 
with carbohe oil 

Fost'Xnortem Woonds — ^In the case of a punctured 
wound obtained at a post mortem it u well to wash the part 
thoroughly m warm water, suck it, and then dress it with 
some weak antiseptic, such as t 40 carbolic. Some recom 
mend the use of pure carbolic or other strong acid m tlie 
first instance If slight, the wound can be covered with a 
layer of celloidm dissolved in equal parts ol alcohol and 
ether, or with “ new skin " 

In his movements with knife or needle, the pathologist 
should always be slow and cautious Uhen dicing with 
purulent or other infective fluid, or with fwal material, 
great care should be taken »«>r to splash tt about Severe 
eye mfections sometimes result m this way, and the author 
knows of cases in which typhoid mfecuon resulted from the 
splashing ol infected feces For this reason it is well to 
avotJusinga strong sir am of valew when waslung Intestines, 
or, mdeed, at any tunc 

Eye Infections — When some foreign malcrial has 
entered the eje, the conjunctival sac should be washed out 
with a liitlc warm saline Tlic method ol washing out is to 
place the individual on a chair with head well thrown back, 
and to squeeze the saline fluid into the eje with a piece of 
cotton wool. There u no need to use an antiseptic, os the 
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conjunctival stu: can ol itseU destroy a considerable amount 
of mfective material The object of the washing is merely 
to remove as much of the imtant as possible In any case 
the eje should not be rubbed or irritated in any way 

Another source of danger for the pathologist is flies 
These are excessively troublesome tn warm climates^ and are, 
undoubtedly, a means of conveying infection Ry papers 
will be found useful in reducing the number 

Turning to the question of instruments, these need not be 
numerous or ebborate The following are essential — 

Instruments — r A sharp large-blaied kntje for mailing 
incisions m the skin and for removing organs Several of 
these should be kept 

2 A long fiat knije for cutting into the solid organs 

3 A ilrat^t prole pointed bistoury for opening the heart, 
the smaller vessels, such as the coronary arteries for opening 
the bronchi, and for incising the dura and cutting nerves m 
removing the brain 

4 A pair of dissecting foreeps for finer work 

5 A pair of fairly large round ended setssers for opening 
the bowel These may be of the special type commonly 
used but an ordinary pair, provided the edges are sharp and 
the ends blunt, w lU do almost equally well 

6 A good saw with removable back. 

I A chisel 

8 A wooden or soft metal mallet 

9 Several flexible probes 

so A packing needle 

II Strang twine 

12 Viooden cones for measuring the diameter or arcum 
ference of the heart valves (eg those advocated by 
Shennan) will be found useful 

In addition it is well to have one or more sliarp-pouitcd 
scalpels for any finer dis&ection that may be required ^ also a 
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pair of small sharp-pointed scissors for fine work, a catheter, 
sponges, and a wo^cn block for supporting the head A 
screw-dnver for coffin lids may also on occasions be found 
useful 

Knives should, of course, be sluup, and it is advisable to 
haic the means of sharpening them at hand, m the shape of 
a hone and oil With a httle practice it is possible to put a 
keen edge on a knife in a \ery few minutes Instead of the 
finer large knives sold bj the instrument makers, butcher s 
knives will do admirably, and will cost a fourth or fifth of 
the pnee 

Another necessary item m the pathologist’s equipment 
is a pair of scales with weights from one gramme to five kHos, 
and a foot rule with inches and frictions of an inch marked 
on one side and centimetres on the other 

Fnt-nertem Table and Accessories — ^The post mortem 
table should be at least 6 feet long and a feet broad It 
should be either a solid slate sbb or wood covered with sine 
'fhe edge should be raised, and runnels arranged so that 
fluids will pass to B cenual waste-pipe enclosed m an iron 
pilbr supporting the table, and on which it revolves There 
should be a plentiful supply of water , a tap overhead with 
hose attached , a basin with hot and cold supply close by 
for waslung the hands, a large sink with an ordinary tap, 
and a tap with rose attached, used for washing organs, the 
stream from which can be easily controlled by the operator 
cither by the foot or elbow The operator should frequently 
cleanse his gloves under running water to prevent blood, 
pus, or other discharge from drying on them Another useful 
accessory on the tabic itself is an ordinary cheap galvanised 
iron pail w ith sue or eight perforations half an uicli in diameter 
mthm three inches of the bnm A rubber or metal tube from 
a cold water np is led into this and a constant stream of 
water permitted to flow Organs may be dipped into the 
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pail and their surfaces in this way freed of blood or discharges 
It IS, however, well to remember that tissues which it is 
desired to mount subsequently should be washed as little 
as possible Lightly scraping them with a flat knife is a 
better method of removing blood or discharges 

It 15 useful to have accessible a number of bottles containing 
reagents likely to be required, such as Gram's iodine for 
testing for waxy disease (see p 446), dilute hj drochlonc acid 
and ferrocyanide of potassium for testing for hsmosidenn 
m the organs (see p 435), 10 per cent formalm, and other 
fixatives for tissues, and a supply of empty bottles with corks 

A Bunsen burner, a platinum needle, a piece of metal for 
searmg the surface of organs, slides, and culture media should 
be close at hand A number of large sponges will be found 
t ery useful for mopping out cavities, also a glass measure and 
a synnge and trocars for injcctmg specimens with prescrva 
tives A Urge jar of Pick s or other fixative should be at 
hand for this purpose, and pots of vanous sizes for containing 
speamens 

The post mortem room of a hospital should be m a detached 
building The room itself should be airy and well lighted 
It should communicate with a preparation room, and a 
laboratory for microscopic and bacteriological work The 
bodies should be stored each m a separate numbered recep- 
tacle, if possible communicatii^ on the one side with the 
mortuary, on the other with the post mortem room They 
should be placed on earners miming on rollers which can be 
manipulated from either end The whole of this storage 
system should be artiflciaUy cooled This artiflaal cooling 
is of immense importance in order to delay the progress of 
post mortem changes 

The operator should, of course, wear a clean overall to 
protect his clothing A waterproof apron over or under 
this is advisable A pair of spectacles for the protection of 
tiia. e^es-ia. 5. 
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Kote-takicg — Previous to the performance of thesectio, 
a short risunii of the mam clinical features of the case should 
be sent to the pathologist Notes dictated by the operator 
dunng the sectio should be taken by a competent person 
This IS absolutely necessary, as the more mmute points m 
the case cannot be put donm unless the organs are actually 
before the operator Organs change considerably m colour 
even dunng the course of the sectio, so that it u not safe to 
trust to the descnption of a case written up afterwards, e\ en 
when the more important organs are preserved It i» well 
that the rough copy of these notes should be gone over and 
corrected as soon after the sectio as possible 

Post-mortems in Private— In canying out a post 
fnoTim sn pnralf, the body should be placed on a kitcbeo 
table, wth an old sheet and newspapers, or, if possible, 
a naterproof sheet, underneath Sometimes the bed is the 
only place available, in which case the waterproof is very 
necessar) The head should be supported with a bnek, a 
block of wood, or a suitable box wrapped m newspaper A 
slop-pail and basins, wvth a plentiful supply of water, should 
be procured To mask unpleasant odours, a piece of twisted 
brown paper lit at one end, the other end being thniat into 
a jug and left to smoulder, or a liandfid ot ground coffee 
thrown on a shovelful of burning coals wlli be found useful 
In private, if the spmaf cord has to be examined, it u well 
to begin with tliat A number of newspapers, bottles for 
specimens, sponges, soap and towels should not be forgotten 
When large quantities of fluid are present in the body cavities 
or m hollow v iscera or tumours, it is well to remov e this before 
going far with the exsmijiauon This may be done b} the 
use of the sponge or by making an opening or inserting a 
trochar m a dependent part and allowing the fluid to drain 
away into a basm or pail 

Bnles to bo ohsenred in eiamming Organs — A few 
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simple rules should be borne in mind when examining an 
organ It IS well to have some definite method m order tliat 
nothing be passed over The student should remember, m 
tlie first place, to look before tauching, the former bemg much 
the more important process hote m the first instance the 
Size of the organ, and mentally cennpare it with what, in 
your experience, is the normal size, remembering always 
that the age of the subject from which the specimen was 
taken is an important item m drawing a conclusion as to 
size The general form of the organ should next be examined, 
and any de\Tation from the normal noted, sucli as swellmgs 
or shrinking Examine next the surface of the organ, 
looking for exudate, which, if recent, is fnable and readily 
scraped away, if organised, it is stringy and difficult to 
remove Opaque, white, pearly areas mdicate chronic 
inflammation Cualnees with indraivmg or puckering of 
the surface indicate old infarcts or healed tuberculous or 
sj^philitic lesions A finer roughening, giving the appearance 
of morocco leather, is always indicative of fibrosis m the 
organ. Before cutting it the organ should be carefully 
weighed and measured In the case of the heart, however. 
It 13 usual to weigh afier the removal of all blood clots 
Next, the organ should be tnased, and in doing so some 
idea of Its consistence may be arrived at An organ which is 
the seat of fibrosis will be tougher and more difficult to cut 
In inasmg an organ it is usual to do so from the rounded 
outer and broader surface towards the root or hilum where the 
vessels enter and the ducts leave 

The cut edge is another point to which attention should be 
directed, and which bears upon the question of consistence 
A rounded edge after a cut indicates soft consistence and 
is assooated with cloudy swelling and fatt> change , a sharp 
edge IS found when the organ i> finn That is the reason for 
the existence of a sharp edge in organs the seat of amjloid 
disease — the waxy matenal gives consistency and firmness 
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to the tissue, unless complicated by other degenerative 
conditions, such as fatty change 

The student is apt to consider that in diseased conditions 
associated with fatty change, a feel is imparted to the 
oigan As a matter of fact, adipose tissue and fat generally 
IS greasy to the touch, but it is only comparatiiely rarely 
that fatty change (when the change is actually a degenerat 
ne one m the parenchynutous cells) gives to the organs 
which are the seat of the change a greasy sensation when 
touched 

The next step u to examine the tut surface The colour 
and any irregularity in the distribution of the colouring 
should be noticed The presence of banis of fibrous Ussue, 
pigmentaiims of sanous kmds, opaque spots Grey, trans 
lucent areas indicate waxy disease or accumulations of cells, 
such as tubercle foci and leukxmia Opaque white spots 
are indicative of degenerative and necrotic foa, such as areas 
of focal necrosis in the liver in typhoid and eclampsia, areas 
of caseation in tuberculosis and syphilis, and calcareous foa 
The last are, of course, hard and gntty to the touch Note 
also the condition of the vessels of the organ If they stand 
out prominently, it is an indication that their walls are 
thickened Their contents should also be noted, whether 
that is duid or solid, and the character of the clot if present 
The presence of gas in the blood should he looked for 

Use of Knife In mahiag Incisions — In tnasing an organ, 
the way in which the knife is used is a matter of no little 
importance The knife should, in the first place, be a large 
one, considerably larger than the organ itself, the larger the 
better Jt must, further, be a sharp kmfe As regards the 
character of the cut, the knife should be dtaxn along and not 
pressed into the substance of the organ The cut made by 
drawing tJie knife leaves a smooth surface, that made by 
pressmg the knife leaies a rough surface Further, the cuts 
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must be large and sweeping not a to and fro movement 
which will leave a senes of ndges If possible, the whole 
cut should be earned out in a single sweep As Virchow was 
accustomed to say to his students, “ Smooth, though wrong, 
inasions are better than correct and uneven ones ” 

Channels such as the common b 3 e duct, also medium 
sized and small artenes, should be slit longitudinally, using a 
pair of dissecting forceps and sharp pointed scissors It is 
often well to free and isolate the channel by dissecting it out 
before opening it This can be done by careful dissection 
with the point of a small knife 

In all medico-legal post mortems it is essential to avoid 
unnecessary cuts Channels suspected of hav ing been 
subjected to injury {eg the vagina m cases of procured 
abortion) should be carefully exammed be/ore any sharp 
instrument is introduced mto them 



CHAPTER III 

IfETHOD Cr PKOCEDURE 

01)Ject of post-mortem Zxamln&tion. — The object of a 
post mortem examinatioa js twofold— first, the discovery 
of the disease conditioo nhicb has led to a fata) termination 
in the particular cose in point, second, the investigation, as 
minutely as possible, of that disease condition with a view 
to advancing medicil science m genera! 

The fint object may in some cases be attained by the 
most cunoiy ca&rmnatvra hmsled to a single organ or 
part; in other cases only the closest attention to detail 
and the investigation of the apparently insignificant will 
be followed by success, the second object can only be 
attained after every system has been examined with the 
greatest care and after minute investigation, assisted by the 
microscope, and, it may be, by the chemical laboratory It 
follows from this that wherever possible a detailed examtna 
tion should be earned out There are cases where the 
cursory investigation will give all the information required, 
but in a tirgc proportion of cases the patholc^t is not doing 
his duty unless the more detailed examination be resorted to, 
that IS, provided always permission for the extended sectio 
be obtained and the tune and apparatus be available 

Necessity for definite Plan of Operation. — In order 

*4 
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to carrj out this detailed examination some definite plan of 
operation is necessary In other words, before starting to 
carry out the autopsy it is quite essential that the operator 
should bate some idea of how he is going to proceed of the 
order in which he is going to examine the vanous body 
cavities and their contents It is by no means necessary 
to adhere to the same plan invanabl} In fact, the expen- 
enced pathologist will alter his routine frequently, accord 
ing to the indications giten him by the clinical history 
as to the parts actually diseased At the same time it is 
advisable to have some definite plan, some order m nhich 
the vanous parts are to be examined, so that no detail may 
be omitted 

It is generall) stated that it is better to begin nhen 
possible with the head, as otherwise blood ma) escape from 
the vessels of the head while the thorax is being examined, 
and so appearances be altered Tins is not a very strong 
aigument Virchow long ago emplusiscd the necessity of 
opening the abdominal cavity before the thoracic, in order 
that the true position of the diaphragm might be ascertauied 
As a matter of fact thu is usually done, but not for that 
reason As a rule, after making an examination of the 
organs in stiu and of the large serous sacs— pleura, pen 
caidium, peritoneum— one begins with the more detailed 
examination first of the thoracic organs 

Different Methods of Procedure — As Letulle points 
out, there are really two parts m a complete autopsy (i) The 
examination of the ccrebro-spinal s) stem (2) Theexamma 
tion of the viscera One might add as a third part the 
examination of bones, muKies, vessels, and nerves But 
having admitted that this division exists, it should be realised 
that the further examination of these parts, more particularly 
m the case of the viscera, must be earned out in continuity 
That is to say, taking, for example, the vascular system, 
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heart, arteries and seins should be examined before cutting 
llirough any large vessel The alimentary system should be 
exposed and inspected from pharynx to rectum before it a 
divided into sections , more than that, the vanous canals, 
such as bile and pancreatic ducts, must be examined while 
they are m contmuity with the alimentary tract. This is 
the ideal method, and it is the method advocated and earned 
out b> Lctulle and others The whole of the thoracic and 
abdominal viscera arc removed and examined first m con 
tinuity, and then the vanous organs removed and examined 
b> themselves In practice, however, this method is some 
what tedious, and cannot in many instances be earned out, 
owing to leave being obtained for the examination only of 
certain parts of the body 

Two great rules emphasised by Orth should always be 
kept m view The first is that a farl skovU never be rettmei 
from Its poulton before its relationship to its surrounJings 
has been established Thus the heart should never be 
remov ed for examination before the contents of the pulmonar) 
artery and its larger branches have been uivesUgated 
Secondly, no part should be taken avay sj the removal of it 
tfiU snitrfeit jnlA Uie tnoesUgatton later on of o.^er parts 

To sum up, it IS well for the pathologist to hare some 
routine to winch he is accustomed, thus avoiding the danger 
of omissions, but this plan may be modified according to 
the exigencies o! the case 

Eurfsce Examination — First there comes the cxamina 
tion of the body, before any incision is made The following 
points should be attended to — 

DevehpmerU of the Body — Height, breadth, etc , presence 
or absence of deformities Anj alterations in the shape of 
the chest should be particoUiIy noted , the barrcl-shaped 
chest of bronchitis and cmphyseina, the pigeon breast tndica 
tive ol Tickets in early Uc ate two common malformatJons 
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Nutrition — Whether the body is well nourished, poorly 
nounshed, or emaciated 
Age and Sex 

Presence and degree of rigor mortis This is observed 
first in the muscles of the face, and spreads from above 
downwards, passing off m the same order The lime of onset 
of rigor mortis vanes according to the time which has elapsed 
since death and according to the cause 0! death In cases of 
sudden death due to injury of the spinal cord, in tetanus, m 
strjchmne poisoning, and m wasting diseases, such as tu^r 
culosis and cancer, the condition may come on very earlj 
As a rule it appears m from three to six hours after death 
Usually the condition begins to pass oj^ in twent> four 
to forty-eight hours, the time depending upon the cause of 
death and the conditions under which the body is kept In 
septic conditions and m warm weather ngor mortis passes 
off rapidly 

Alteration tn Colour —Pallor Any deepening ol the normal 
colour of the skm or the presence of jaundice 

Ziwdi/y — This naturally occurs after death, owing to the 
accumulation of blood m the dependent parts Post mortem 
Imdity IS thus most marked in dependent parts IVhere lips 
or face are hvid, some abnormality m the urculation or 
death from suffocation may be suspected Lividity may 
also be due to bruisuig Such livid patches, when pressed 
upon, remain of the same colour, unlike post mortem hvidity, 
which can be pressed away When bruised parts are cut 
into, the blood is found diffused through the tissues A 
livid colour along the lines of the supetfiaal vessels may be 
due to the advance of decomposition, owing to the diffusion 
of the blood-colounng matter mto the suirounding tissues 
Green coloration, an indication of the onset of decomposition, 
should also be noted It appears first over the abdomen 
and in the spaces between the lower nbs 

Skm eruptions, superficial tumours, scars, or recent 
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Kounds should be carefully noted, and their extent esti 
mated 

Note the piesencc of <nfema and its distnbulion It is 
usually most marked about the feet, ankles, and legs The 
next most frequent sites are the genitals and face (Edema 
tous tissues often have a clear, translucent appearance They 
are pate from absence of blood, soft, and they pit on pressure 

Examine the larious ortjiees of the body — mouth, nose, 
ears — for discharges, foreign bodies, etc Note the condition 
of the teeth Examine for the presence of mgumal or femoral 
hernia Note the condition of the external gemtals 

Primary Iriclaioti — ^Standmg on the nght side of the 
body, the pathologist grasps lits kmfe firmly with the nght 
hand (Fig i) The incision is commenced either immedi 
ately under the chin, at the thjroid cartDage, or just above 
the roanubnum stemi in the middle line It » earned 
downwards through sWm and subcutaneous tissue to left of 
the umbilicus, as far as the symphysis pubis Any cicatrices 
or recent incisions should be avoided Care must lie taken 
not to go too deepi) when incising the abdomen, in order to 
avoid cutting the liver or bowel At one point usually in the 
epigastnc region, the inosion is earned through muscle and 
peritoneum into the cavity The index and middle finger 
of the left hand are then inserted into the opening, and 
separated so as to put the tissue on stretch (fig i) With 
the knife the incision is prolonged the two fingers following 
down, to the pubes To obtain more room, the rectus muscle 
on either side should be cut transversely through immediately 
above the pubic bone without injuring the skin 

In cases where permission is obtained only for the 
examination of a part of the body— eg thorax or abdomen 
—the incision should be correspondingly limited 

Beflection of Skin and Mtucles — ^The next step in the 
process is tht disreftnm of the skm and inuscfej of the chest 
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from sltrmnn, cartilages, and nSs, and, at the same time, of the 
skin of the neck from the subjacoit tissue This should be 
done by grasping the sVin, etc , with the left hand and steadfly 
pulling away from the sternum or nbs The areolar tissue 
and muscles are then touched here and there with the edge 
of the knife as they are put upon the stretch (Tig 2) At 
this stage the operator will be in a position to determine the 
amount of subcutaneous fat, also the appearance of the muscles, 
which in wasting diseases are often abnormally dark and dry, 
and in tovic conditions such as typhoid fever may show (more 
especially the recti abdormnales) translucent, glassy looking 
areas — the so-called vitreus degeneration of Zenker Also 
at this stage the mamma may be incised through the pectoral 
muscles and examined for growths, etc The nbs should also 
be examined for fractures and enlargement of the costo 
chondral junctions (rickety rosary) At tlus stage abo some 
estimate of the relative moistness or dryness of the tissues 
should be made (Edematous tissues exude fluid on 
incision 

EemoTal of 8 temom.— ■Before opemng the thoracic 
cavity the level of the diaphragm may be noted Note also 
the level of the loner border of the liver, and the position 
of the stomach and other viscera, as regards the lower costa! 
maigin Then, commencmg at the second costal cartflage 
close to Its attachment to the nb, and cutting obliquely 
outwards, so as to avoid injunng the underlying lung, one 
divides the cartilages on either side 

I In many cases of muscular, and more particularly of old 
men, it will be found impossible to do this with a knife The 
saw should then be used, and the cartilages severed, holding 
the saw perpendicularly to the nbs Great care should be 
talcen not to splinter the nbs m any way, so to avoid puncture 
wounds of the hands m subsequent manipulations An 
excellant w.ay aC a-vovim.^ such. wouMia is. tn fnW. the. slux 
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which has been dissected from sternum and nbs in o'er the 

se% ered ends of the nbs 

The sicnto-claiieular joint on either side should then be 
disarticulated by inserting the pomt of the knife 
larly (Fig 3), the knile being afterwards turned edg® 
wards, the incision prolonged between daxncle and prst nb 
for half an inch, and the nb cartilage divided e\tcrTia.'l to the 
point of disarticulation. If the cartilage of the first nb u 
ossified It will be necessary to u<e a pair of bone forceps or 
a saw to dinde it In these manipulations great care should 
be taken wol to injure the large underijing v eins This be 
a difficult matter if they are distended The pomt >s that 
any blood which escapes from them will tend to flow iPto the 
pleural sacs and mingle with the fluid there 

The sternum and earithges should then be remote^ ^rom 
below upwards, the diaphragmatic attachment bemg, fhe 
first instance, cut through If the sternum be firmly aiJherent 
to the mediasUna'l tissues, great care should be tak’fn Titft 
to damage aneurysm or tumour, to which this adherence may 
be due 

Seroas Sacs— -The removal of the sternum open* both 
pleural cavities, and at this stage of the proce^ings the 
serous sacs — pentoneum, pleura, and pencardium— should 
be examined The fericardsum is opened by two 
commencing at the lower comer on the nght side and e* 
tending, the one upwards to the aorta, the other outwards 
to the apex of the heart Id cases where air emAo/'^"* 
suspected the pericardial sac slxnild be filled with water, 
and the nght ventricle punctured and pressed, when, tf sir 
be present m the nght side of the heart, bubbles w lU appc^c 

The general aspect of the thoracic contents should 
point be noted The sue of the heart and the extent to 
wluch It IS overlapped by the lungs are points of irapoftancc 

In examining the serous sacs look for the presence effuti 
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tn excess , note its colour, whether it u dear or turbid or 
blood stained Exanune the surfaces of the viscera These 
ought to be shmy and perfectly smooth Any dimmmg of 
the surfaces indicates inflammatory exudate Where there 
are indications of such exudate, films and cultures should be 
made from the fluid with all necessary precautions \Vhere 
■pus or ftBcal matter is present tit the abdomen, careful search 
should be made iar perforation of the viscera, more particularly 
the \ermiform appendix, the lower end of the ileum, the 
stomach, and the duodenum. A careful exammation. should 
abo be made of the surface of the viscera for an> thickening 
or adhesions, indicative of ulcerations or tumour formations 
within 

When blood or blood clot is present tn the abdomen, search 
should be made for a ruptured organ, vtscus or vessel An 
area with adherent blood clot is often an indication of the 
source of the hsmorrhage 

Examine for adhesions between vuceral and parietal l 3 }ers 
of pleura, and note the degree of force required to break down 
these adhesions 

At this stage, both lungs should be freed from any abnormal 
allaehmenf If there are extensive adhesions wluch cannot 
readily be broken down, an incision should be made through 
the panetal pleura, and the latter by means of the fingers 
tom from the nbs 

Frocedtire for remoTing Contents of Thoracic and 
Abdominal Cavities — Having exammed the serous sacs, 
the next step is to renure and examine the contents of the 
thoracic and abdominal caiiltes The way in which this is 
done will be determined not mfrequently by the nature of 
the case, the pathologist being guided by the summary of 
the clinical history, or whatever Jofoimation is aimlable 
To put the matter shortly, there are tM main methods of 
procedure (i) to remove the oi^ns one by one and examine 
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from their sairoimdings , {2) to remote the 
contents of the cavities entire or m groups, aftenvards to 
examine canals, \esscls, ducts, etc, 10 continuity with the 
viscera, and then, and only then, to sever attachments and 
remov e and examine the o^ans themseh es Unquestionably 
the latter is the proper method If the former be adopted, 
although in many cases no harm wfll be done, in some m 
stances pomts be missed and valuable specimens be 
ruined The experienced pathologist can, as a rule, deade 
whether he may nsk adopting the first method, but the 
tyro ought, if It IS at all possible, to make use of the 
second But even if one deade for the second method, 
certain options present themselves One may remove the 
whole contents of both cavities together as LetuUe does, 
but, as already indicated, this has its disadvantages One 
may coropronuse ruUe« somewhat and adopt the method 
advocated by Shennan, which is excellent, but which necessi* 
tates postpomog the removal of the thoracic contents (the 
most important organs in the majority of cases) until all the 
abdominal organs have been removed 

The method recommended by the eiulhoT is tAe reiiwml, tn 
ihtfitii tntlanet, of the thoraae eonUnls tnUte, tie exarmaalion 
of the vessels, etc , tn eonlinmfy, lien the separation of the 
organs and their invesUgahon separately Subsequently one 
deals tciih the abdomen, from vhteh the organs art remo~ed, 
not en masse, 6ui in groups This should be the routine 
method It has certain disadvantages (esophagus, aorta, 
vena cava, and thoraac duct mil be cut through But, 
as regards the first, the cases m which it is advisable to 
preserve the continuity of ccsophagus with stomach — tumours 
of (Esophagus, cases of poisoning, cases of severe lasnatemesis 
from varicose veins — are comparatively rare, easily recognised, 
and special methods can be adopted for the preservation of 
the continuity As regards aorta, there is no great dis- 
advantage in examining it m two sections And as regards 
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the thotaac duct, it is only \ety lardy (as m cases q£ acute 
miliaTy tuberculosis) that it is advisable to dissect it out and 
investigate it in its entire length 

(1) Remoial of the Organs one hy one — Nothing special 
need be said about the method of procedure in this case 
It IS usual to begin with the heart, then the lungs, spleen, 
liver, kidneys, etc In many cases the pathologist wall 
begin vnth the organ believed to be mainly affected As 
far as possible Orth s rules (p ]6) should be earned out 
Tliat is to say, the cavities of the heart should be opened before 
the organ is removed and the vessels folloned up, eg the 
pulmonary artery slit as far as the roots of the lungs 

(2) Aletkod of exanttmng the Thoraac and Abdominal Con 
tents hy removing them tn Croups — 


EXAMINATION OP THE THORACIC CONTENTS 

If not onginally begun below the chin, the pnmary skm 
incision should be carried upwards to that point In many 
cases this may not be necessary, the trachea ^ing cut through 
at some point above the level of the clavicles But m some 
cases It IS necessary to have tongue and pharynx attached to 
trachea The skm and stemo-roastoid muscles are dissected 
away from the structures m the neck and beneath the chin 
The knife is then passed upwards through the floor of the 
mouth below the symphysis menu, and by sweeping it round 
on either side, keeping close to the rami of the lower jaw, the 
attachments of the muscles are cut through (Tig 4) The 
tongue can then be pulled through the opening and by drawing 
upon it a view of the pharynx can be obtained The attach 
merit of soft to hard palate can then be cut through , the 
postenor wall of the pharynx is incised and dissected down 
Care should be taken to include both tonsiL> in the structures 
removed Furtlier traction upon the tongue will then enable 
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the operator to tear through the loose cellular tissue attaching 

the cesophagus to the pTC\trte!>ral fascia At sortie point 

the carotids are cut through, also the subclavian vessels 

\\'hile all this being done, attention should be paid to 

any enlarged glands, thrombosed teias, etc , which may be met 

with 

The lungs having been at an earlier stage freed from 
adhesions, a few touches of the knife will enable the 
operator, fay traction on the trachea in a downward direction, 
to detach the thoracic contents from the presertebral 
fascia as far down as the diaphragm The (esophagus is 
then ligatured to present the escape of stomach contents 
The cesopliagus, aorta, and attachment of pencardium to 
daphragm are nest cut through and the thoracic siscera 
are remosed and placed upon a table or in the sink 

Wlien It IS desired to preserve the continuity of the 
cesophagus with stomach, and oi the tluiracic duct and aorta, 
tlien the whole of the body contents (thoracic and abdominal) 
should be removed together, as tn Letullc’s method Or a 
compromise may be adopted and the thoranc organs remot ed 
along w ith the stomach, liver, spleen, pancreas, and duodenum 
after the last has been ligatured and severed where it joins the 
jejunum, and the large bowel detached from the stomadi by 
cutting through the lesser omentum Oneof these procedures 
should always beadopted in cases of tumours of (he cesophagus 
and stomach, poisoning with corrosives, and in cirrhosis of 
the liver 

tUsophagus and Trachea — ^Tbe tlioraac contents arc 
now placed, antenor aspect downwards, on the table or sink 
The cesophagus is slit open with a pair of bowel scissors 
The trachea and bronclu are opened m a similar manner If 
It is desired to preserv c tbt cesophagus, it can be flist remov ed 
or turned to the left side After opening the aif passages. 
Vie nature of the conlenls of brmtkt and tratl ea are noted 
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Aorta. — ^In the same way the aorta is sht up and examined 
as far round as the ascending portion If it be extensively 
diseased, its continuity with the heart sliould be presen, cd 
The organs should then be placed anterior aspect upwards, 
and attention should m the first place be directed to the 
heart 

Pulmonary Artery — Incise the pulmonary artery 
longitudinally, and examine eare/uUy for the presence of 
thromh, following the brandies gomg to the two lungs as 
far as possible Very commonly post mortem or agonal 
clots are present, but these arc readily distinguished from 
thrombi (see p 67) 

Superior Vena Cava. — ^The superior vena cava should 
then be opened as far as the right auricle The incision is 
aftenvards earned down to the infenor vena cava 

Heart —The heart is now separated from the two lungs 
For this purpose it is adnsable to get an assistant to steady 
the other viscera The organ is pulled upwards and over 
towards the right lung, and the pulmonary veins are cut 
through as they enter the left auncle After this the pul 
monary artery and aorta are severed In cases where the 
latter is diseased it may be advisable, as already stated, to 
preserve its continuity with the heart To do this, a little 
further dissection is necessary, the aorta being separated 
from the surrounding structures 

Surface of Heart. — ^The heart is now taken m the hand 
and a more careful examination of the surface made Note 
should be taken of its shape and size, of any areas of thickened 
pericardium (milk spots), smaU hamorthages, fibrinous 
exudate The amount of subperieardial fat should aUo be 
noted 
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Bight Auncle — ^Then, attrition being turned in the 
first place to the nght auncle, an incision is made from 
the centre of the previous one joining the two venas 
cavre into the auncular appendix, search being made for 
ihronibi 

Bight Ventncle — Passing the forefinger of the left 
hand through the tneospid valve into the nght ventnde 
and grasping the wall between the finger and thumb, incise 
the wall of the nght ventncle by means of a probe pointed 
bistoury, commenang just below the pulmonary artery and 
carrying the incision down parallel to the interventncular 
septum and half an inch to the left of it (7^ 5) 

Tricuspid Valre.— Vow test the use of the tncuspid valve 
either by means of a suitable cone or with the fingers, the 
normal onfice admitting three digits The tegmtnit of th* 
nltt should then be examined ITus can be done quite 
easily from the auncuiar aspect One of the segments, 
the largest as a rule, is situated aotenorly and slightly to 
the left. It separates the onfice of the valve from the 
fn/undilulum or eonus artertosut, and is therefore known as 
infundibular s^raent The second o situated to the nght, 
corresponding to the free margin of the ventncle , the third 
lies internally and postenorly against the v entncular septum, 
and is known as the septal segment 

Pnlmonaiy Valve — ^The eomprlettee of the pulmonary 
V alv e a now tested by allowing a stream of water to fall from 
a height into the cut end, the sides of the vessel being sup- 
ported (Fig 8) The primary incision into the ventncle u 
then prolonged upwards into the artery, care being taken to 
cut between the nght and left antenor segments Examine 
the segments for thtkaung or regefations Before leaving 
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the nght side ot the heart examine the thtckness of the muscle 
of the nght ventncle Note the amount of fat lying over it, 
and particularly if there is any infiltration of the fat into the 
muscle 

Left Auncle — Open the left aunde by an incision 
joining the two upper pulmonary veins Continue the incision 
so as to open the auncular appendix in its entire length 
(Fig 5) Examine the mtenor of the aunde for i'hrom'bt, 
vegetations, and thickening of the endocardium 


Mitral Valve — A longitudinal incision is now made 
into the wall of the left ventnde, somewhat antenor to the 
left border (Fig 5) The mitral valv e is inspected from above 
and its diameter measured This may be done roughly by 
the fingers, the valve admitting two digits Run the knife 
through the valve and out at the opening m the wail of the 
ventncle and cut outnards The segments of the valve are 
arranged, the larger in front and to the nght, betneen the 
Buncular and aortic openings, the smaller to the left and 
behind, so that, if done properly, the cut wiU lie between 
the segments 

Left Ventncle — Exarame the valve for ihicktmng, 
calcareous deposits, vegetations, etc , also the chorda tendinea 
for thickening, shortening, vegetations, or rupture Note the 
appearance of the papillary musdes, incising them and 
examining for fibrous change Note the colour and appearance 
of the muscle generally, looking ior fatty and fibrous changes 
Examine more particularly the state of the muscle towards 
the apex of the ventnde where mterstitial myocarditis is 
usually found Incise the interventncular septum, looking 
for interstitial change Measure the breadth of the icall of 
the ventncle and test the consistence of the muscle 



Aortic Valve — ^Turn next to the aortic valve A good 
way of exposing thi5 vaheis tonio the probe pointed bistoury 
successively into the tvco coronifiy artenes and then to cut 
upwards and outwards (Rg 7) thus slitting up the aorta 
on either 'ide, and at the same time the commencement of 
the two coronary artenes Test the (ompetence cj the aortic 
valve by a stream of water poured tn from above (Fig 8), 
examtre the condition ef the tegmenls {there arc three — an 
antenor and a nght and left posterior) and measure the 
circumference 

Coronary Artenes — Next examine carefully the condi 
Uon of the two coronary artenes, opening up their vanous 
branches by slitting with knife or scusors, or, m the 
case of the finer ones, by cutting them across This 
should be done most carefully in cases of sudden death 
«earch being made for tmpatted tmboh or thrombi on 
elheremaJous patehet If required the aortic valve may 
be exposed more fully b) cutting between the antenor 
and the left postenor segment downward* through the 
antenor wall of the left vcntncle until the htcral cut 
in the vcntnnilar woU ts reached 

Certain anatomical points regarding the coronary artenes 
and their durnbution should be remembered The nght 
vessel, which arises from the antenor sinus of \aUaIva, u 
usually smaller tlian the left , it supplies the greater part of 
the wall of the nght ventnde, the nght aunelc, and the 
greater portion of the left auncle It also supplies the ascend 
mg aorta and fint part of the arch by means of two branches 
from the artery given off iminediatcly after its commence- 
ment The left coronary anery, which arises from the left 
postenor sinus of Valsalva, soon after its commencement 
divides into two branches It sap^es the outer wall of the 
left ventnde and the antenor two-third* of the septum 
vtntncnlorum a small part of the nght ventnde near the 
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septum antenorly, and the infenor portion of the left auncle 
The more important of the two divisions of the left coronary 
IS the descending branch which passes down the anterior 
!nter\entncular groove Tins branch is the one most 
frequently the seat of atheromatous change It supplies the 
apex of the left ventricle and the septum as well as the anterior 
wall and papillary muscles Hence it is m these positions 
that clironic interstitial myocarditis is most frequently met 
with 

Lungs — ^The lungs should now be separated from the 
mediastinal tissues by cutting through their roots 

Pleural Surface — Examine, in the first mstance, the 
pleural surfaces, looking for fetechtal htspiorrhages, fibnnoiu 
exudaUi fibrous tktekentng, fuckertng, and cicalrtsahon, more 
particularly at the apices Note the coimn of the organs, 
especially at the posterior and the lower parts Note also 
the consistence , feel for any solid areas or points at apex 
and along borders Next cut into the organs by a perpendicu 
lar incision directed from above downwards, and from its 
outer, rounded, thick border towards its inner, anterior sharp 
border (Fig 6) Other cuts should be made from the original 
incision forwards to the anterior border m the case of each 
lobe 

Cut Surface of Lungs — On the cut surface, note m the 
first place alterations in colour, the presence of cavities, areas 
of caseation, etc Next feel the lung substance and squeeze it, 
looking for the presence or absence of air bubbles or for the 
presence of fluid , note the colour and appearance of the fluid 
expressed Examine carefully all solid areas, and determine 
whether the solidity is due to some exudate filling the air 
cells or to interstitial fibrous change Suspected solid areas 
should be placed m a glass beaker of water Cmsohdatei 
areas sink tn icater. 
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Bronchi — Next open op the bronchi with the probe- 
pointed bistoury and note the opptaranct of any fitnd they 
contain , also the appeararax of their vails Optn up the 
branches of the pulmonary eatery similarly, looking for thrombi 
or fi7iio/i Irutse the bremcital glands, noting the degree of 
pgmentaiiont the presence of tasemss areas or of ealaf cation 
Lastly, the thyroid, parathjToid, and thymus glands 
should be examined, also the remaining mediastinal tissue 
Thyroid Gland. — ^The thyroid gland should be examined 
as regards its rise Longitudinal uasions are made into its 
Substance and the cut surface examined for colloid material, 
the presence of eysts, etc. 

Parathyroid Glands. — The axenige number of para 
thyroids « four They are found in close proM-nity with 
the thyroid gland, usually posfenorly They are minute, 
ottil, pink bodies, averaging from 6 to 8 mm in length 
Thymoa Gland.— The thymus gland is situated partly 
tn the neck, parti] in the medustinum inunediately ^hmd 
the manubrium stemi It is largest during the second year 
of life (I oz. or 50-J5 gm ) Untd puberty it remains large, 
thereafter undergoing atrophy, until about the twenty fifUi 
year it has practically disappeared Occasionally it may 
persist throughout life An abnormally large thymus gland 
has been found tn certain eases ef sudden death, particularly tn 
young chtUreft It is also found in status lymphacicus 


examination or the abdominal contents 

Bemoral of Intestines — The first step in this procedure 
13 to remove the intestines, small and large The actual 
exam nation of these should be deferred to the last moment, 
m order to avoid the odour of fsecaJ matter Before cutting 
through the mesentery search should be made for any enlarged 
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glands, more particularly easeous at calcareous glands, and 
the relationship of these glands to the bowel established 
Next look jor the duodeno-jqtmdl junction, and having cut 
through Ike inesenlery at that point, place two ligatures round 
the bowel and dmde U between them Place a ligature also 
round the lower end oj the rectum and cut tt through as low down 
as possible Next cut through the mesentery, close to the bowel, 
from the jejunum to ileo-c*caI vaU e This is easily done by 
pulling upon the bowel w ith the left hand and merely touching 
the me'entery with the Inife, which, however, cannot be 
too sharp for the purpose The knife should be held with its 
blade perpendicular to the bowel (see Fig 9) 

Having freed the bowel as far as the cacum, the latter 
should be removed from its attachments, aSong with the ascendmg 
colon and appendix The transverse colon should next be 
detached from the stomach and removed with the splenic 
flexure, descending and pelvic colon In this way the whole 
ol the bowel from jejunum to rectum can be examined m 
continuity As previously stated, it is well to defer opening 
It to a late stage in the post mortem examination 

Method of opening SoweL— The bowel ss opened by 
means of a pair of bowel or other probe pointed, sharp^dged 
sassors, along its mesenterte attachment m the case of the 
smaU, along one of the longitudinal muscular bands in the case 
of the large intestine (Fig 10) The colour and general 
appearance of the contents should, at the same time, be 
noted 

Ezammatloc of Intestine — Having opened the gut, 
take it up, piece by piece, commencing with its upper end, 
and wash tt car^ully under a gentle stream of water More 
particular attention should be paid to the lower end of the 
ileum, where typhoid and tuberculous ulcerations are specially 
found, and to the huge bowel generally Look for increase 
of lasciilantyj ulcerations, tumours, animal parasites. 
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Venaifona Appendix. — ^Th« appenduc has been looked 
at dunns the prehminaiy intestigauon of the abdominil 
cavnty It should now be mote carelullj examined 

It should alwa)’s be reraembered m connection nith the 
intratinal canal that pest mortem changes are most marked 
in the hoUoso vsseera, and that these changes tend to mask the 
appearances tn palhidoguat eondtUons Black and greenish- 
black coloration of the bowel and neighbouring organs is 
common, and is due to the action of the sulphuretted hydrogen 
gas from the gut upon the non pigment of the blood 

Eemoval of Litct, etc. — In the next place, the freer, with 
the stomach t duodenum, pature<u,ar\<i spieen,shaJd rem/red 
without disturbing the vascular and duct connections of these 
organs. This can best be done by standing, m the first 
mstance, on the left side of the body, pulling upon the liver 
with the leit hand and cutting through its connections with 
diaphragm and postenor abdominal wall Care should be 
taken at the start to leave intact the right suprarenal gland, 
which IS in dose contact with the bver The duodenum is 
then detached by cutting through its pentencal covenrg 
The bver is then pulled still further over to the left side of 
the body, and its conncctioa with the large vessels and 
retropcntoneal tissu* cut through Standing on the nght 
side of the body, the cardac end of the stomach is cut through, 
the spleen detached aQ but its vascular connections, the U3 
of the pancreas dissected away from left suprarenal, the left 
lobe of the liver freed from the daphragm, and the whole 
group of viscera lifted out. It « more partjcubrl> ui remov 
ing the LilcsUncs and other abdominal viscera that an 
assistant is desirable 

Stomach and PnodescB.— -IJavuig placed thu group 
of vTscera m the sink or on the table near it, the fint procedure 
IS to open the stomach and daodenun This is usually 
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done by culling vtlk (he sctisors along the greater evnalurt oj 
the stomach and along the antenor wall of the duodenum 
Of all organs, the stomach ts the one which suffers most from 
post mortem changes, so that a great deal of what appears to 
be abnormal in the stomach must be discounted Look 
more especially for ulcers and tumours towards the pylonc 
end of the stomach, and m the 6rst part of the duodenum 
Press upon Oie gall bladder to see if bile can readily be made 
to flow along the common duct into the duodenum 

Bile and Pancreatic Ducts — Inase the common bile 
duct and pancreatic duct, pass a probe along them, and if 
necessary open them up 

Qall Bladder — Open the gall bladder and note its 
eonlents, the colour and consistence of the Me, and any gall 
stones which may be present Ascertain whether the cjstic 
duct u patent by passing a probe along U 

larer —Attention should next be turned upon the liver 
In removing that organ any adhesions between it and the 
panetes will have been not^ Any exudate on the surface 
of the organ, thickenings of the capsule, acalnces, etc., should 
be searched for The nv of the oigan should be noted, also 
any alteration in shape, the presence of perpendicular or 
horizontal suUt, such as are caused by tight lacing and the 
wearing of tight belts 

Outer Surface — ^Note -aihethtr the surjatt js smoolh or 
rough, also the colour of the organ and any uregulanty m 
colouring Incise the organ by means of a number of cuts m 
a perpendicular direction Kole the characler of the cut edge, 
whether rounded or sharp 

Cut Surface — Examine carefully the cut surfaces, 
noting colour, the outline of the ledjuUs, irregularities in colour, 
etc Next test the eonsisieme of the h%er substance by 
pushing the finger into it 
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ftncreas. — The pancreas is best examined further by 
a senes of trans\erse cuts The fat m the neighbourhood 
of the o^an should be exammed for areas of fat necrosis. 

The forfal and spteric rant should then be opened up and 
search made for thrombi The lymph glands in the neighbour 
hood of the head of the panereas should be examined 

Spleen — The spleen, which may be renosed by itself 
or along with stomach and liver, should be iceigbed, its si'e 
noted, aLo any rougfetttng of tie surface or ihukening of its 
capsule, also trTegulanltts in colour indicating infarcts Its 
eonstslenee should be noted, and the organ opened by a hngt 
tudinal tnaiton from Its outer surface to its hifum On the 
cut surface the^eneriif colour, the appearance of the bialptghian 
bodies, should they be visible.and the existence of anj luberele 
nodules or other opaque areas should be noted 

AU the organs have now been removed from the abdomen 
with the exception of the kidneys, the pehne organs, and the 
laige vessels 

RemoTal of Kidneys with Bladder— Note the position 
of the kidnej-s and the courses of the ureters The kidnQ'S 
and suprarcnals should be removed together ’Where the 
exulenee of renal and bladder eondtiions is snspeetei, U is icell 
to remove bdneys, ureters, and bladder together TIus can be 
done by cutting through the blood vessels of the kidnejs 
and dissecting down the ureters to the bnm of the pehns. 
A cut is now made through pentoneum round the bmi of 
the pelvis down to the brae, and by means of the fingers 
the bladder, peine colon, and, in the female, the genital 
organs are all separated from their attachments to the 
panetes, the vessels, etc being cut through close to the bone 
Grasp these organs wiifi the left hand, pall them upivards 
and backwards, and cut through the urethra The point 
of the knife is then pushed down through the skm of the 
penneum close to the anas A orcular cut is made round 
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the ar^l onfice and the group oC oigans is removed and placed 
m the sink 

In the case of the male, when it is desired to retain the 
continuity between bladder and urethra, as in prostatic disease, 
cases of rupture of the urethra from fracture of the pelvis, 
etc , a special method of procedure should be adopted The 
pelvic contents are freed from the bony wall as before The 
original abdominal incision 15 then earned downwards for an 
inch or so along the penis The penis is then cut through 
After freeing the pubic bones from skin and muscular attach 
ments the two rami are sawn through on either side A little 
further dissection will enable the operator to remove the 
whole pelvic contents Tilth the symphysis jmbis and root of 
penis 

If It be desired to remove the female genital organs with 
bladder and rectum, a cut t$ made all round the bnm of the 
pelvis through the pentoneuni , this 1$ separated as above by 
means of the dngers from the walls of the pelvis, the knife 
being used occasionally to divide vessels and nerves. The 
point of the knife is next pushed down through the skin at 
one side of the perineum and, by an elliptical cut, the whole 
floor of the pelvis, including vulva and anus, is cut out. The 
pelvic organs can now be lifted out from above. 

Suprarenals — Examine the two suprarenals by detaching 
them from the kidneys and making a senes ol transverse 
incisions 

Bladder. — ^The bladder may now be opened by inserting 
the probe-pointed bistoury mlo the urethra and cutting 
upwards to the fundus THott my erilargemtnls of the prostate, 
ulcerations of the mucous membrane, stone in the bladder, etc 
Lxannne the ureters, and if necessary sbt them up 

If there is no obvious reason for keeping the kidneys 
attached, the ureters are severed at their commencement 
and the kidneys weighed 

The kidneys may be removed by themselves either after the 
removal of the intestines, or, m cases where it is not considered 
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necessary to examine these before the other vKcera are 
touched This is done by a cut through the pen 

toneum and fascia insetting the fingcis, stnppmg the oigan 
from its surroundings and pulling it forward The tesscls 
and ureter are then cut through 

Kidneys — Note m the first place the of the organs 
Examine the sur/aee for trrfgijanlies and cysts, the more 
ob\nous irregularities of persistent tatal lobulation or old 
infarction, or the finer raarlings due to chronic mtcnfitial 
neplintis Next incise ike organ by cutting with the large knife 
fromtheoutcrbordertothehaumfFig ij), m doing so, note 
the consulenct of the organ Examine the cortex, notmg its 
colour, Its with, companng it with that of the medulla 
Look for the glomenilt, which may be seen as dark red 
spots Note any opaque lines or patches indicating fatty 
degeneration in the tubules. Look at the large vessels 
hetxem cortex and medulla, and note any tortuosity of 
the tnlerlebular tesstU which run upwards from them into 
the cortex Lastly, note the amount ojjat which is present 
between the kidney substance and the pelvis (penpelvic fat) 
and examine the pelvis tiseU 

Then, taking the kidney m the right band, grasp the capsule 
of the organ with a pair of dissecting forceps and strip it 
baekeards In a normal kidney this can be done quite 
easDy, and the surface displaved is perfectly smooth If the 
capsule IS Ihichened and «n£^er«if, or if the surface ts rough, 
the presence of cJ ronic interstitial nepbnta a certain ^e 
appearance of the smalt cysts, so frequently found under the 
capsule under similar conditions, should also be noted Kote 
also wlicther small veins (venx stelhta:) under the capsule 
are unduly prominent. 

Utenis and Appendages —The uterus is examined by 
making an incision into it from fundus to wrvix, and trans- 
VTOC imsioiH aloi^ the tipper border, so ns to drspliv tfie 
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openings of the Fallopian tubes The ovanes are incised 
m their longest diameter 

Testicles — The testicles may be examined without 
mjunng the scrotum by incising the tissues at the external 
abdominal nng and pressing the testicle upwards The 
gland IS opened by an incision m its longest diameter. 

Thoracic Duct, etc. — ^There only remain now for exanuna 
tion the large vessels, the thoracic duct, the retroperitoneal 
glands, and the cceliac gangha The tn/ertor vena cava, 
aorta, and tkar branches are slit with scissors along their 
anterior walls and search made for thrombi and emboli 
The Oioracte dvet will be found behind and to the n^ht 
of the aorta In the thorax it bes to the nght between the 
aorta and the azjgos vein It should be examined more 
especially m cases of mltary luberculosts and its relation to 
any caseous lymph gland uivestigated 

The semtlunar ganglia will be found on the aorta around 
the ccehac axis 


EXAMINATION OP THE BRAIN 

Scalp Incision. — Place a block under the nape of the 
neck to support the head Insert a small knife with its 
back to the skull under the skin immediately behind the 
nght ear, cut upwards and outwards to the vertex and from 
the vertex in the same manner down to a corresponding 
point behind the left ear It is advisable to cut outwards 
in this way in order that the hair may not be cut off It is 
well also, in the case of women, to separate the hair along 
the line of the incision, throwing part forwards and the other 
part backwards Raise a portion of the scalp by means of 
tlie hair and cut below it with the knife Then grasp the 
portion of scalp freed with the left hand,and, pulling forwards 
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or'^ctwaids as the case may be, put the tissues joining 
scalp to skull and temporal muscle on the stretch, rendering 
the cutting of them more easy This should be done forn'ard, 
nearly to the supracBiaiy ndges, and backwards to below 
the ocapital protuberance In carrying this out, rote Vie 
presence of any extracasatton of blood below the scalp and 
examine the surface of Ike skull for fracture 

Saw Cuts — Next, by means of an old knife, mark out 
the line along which the bone is to be sawn through lo 
front, this line should run below the frontal emmences, and 
be earned back on either side, cutting through the temporal 
muscles to a point just above and behind the ears Another 
cut starts from one of these points, and, making an angle 
o! about with the former cut, runs across the back of 
the skull a little m front of the ocapital protuberance to 
the corresponding point on the other side 

Next, standing on the right side of the body, take a dry 
towel and throw it over the skull, place the left hand on the 
towel and through it grasp the calvanum, throwing the 
anterior portion of the towel over the back of the hand 
Take the saw in the nght hand and commence to saw through 
the outer table of the frontal bone, following the previously 
mentioned lines as closely as possible The saw'Cut should 
be earned nearlj, but not quite, through the inner table, m 
order to avoid injuring the membranes and brain ^^'hen 
a fracture is suspected, however, it n well to cany the saw- 
cut through both tables Then, taking the hammer and 
chisel, insert the edge of the latter into the saw-cut, and, by 
a senes of sharp taps, cradc through the remainder of the 
inner table It is well to tilt the chisel slightly, so that the 
angle of the instrument enters first. 

Bemoval of Calvanum. — The next step is to pull back 
the calvanum by means of the book on the cross-piece of 
the chisel, at the same time separating the dura from the 
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bone with such an instniment as a penosteara separator 
In the case of old people, alcoholics and also young children 
the dura may be found too firmly adlwrent to the bone for 
this In such a case the dura should be divided all along 
the saw cut and remos ed at the same time as the calvanum 
Incise the superior longiUtiinal anus and examine for dots 
or thrombi 

Dura hlater — ^IVith a pair of dissectmg forceps pick 
up a portion of the dura mater anteriorly and mcise it 
Insert a probe pointed bistoury mto the openuig and cut 
round the dura on both sides, at the level at which the skull 
was sawn through Insert the knife between the left frontal 
lobe and the falx cerebn with the edge towards the falx 
Cut through the latter and pull back the dura mater The 
dura will usually be found adherent over the vertex by 
means of vessels and Pacchionian bodies 

Brain Surface —Exarmae the exposed surface of the 
brain, notmg its vasculanty, any of the tonvoluUoHS, 

or filling up oj the sula wth exuiale or blood 

Bemoval 0! Bram —Insert two fingers of the left hand 
under each frontal lobe and gently pull the brain back 
Detach the olfactory bulbs from the cribriform plate with the 
handle of the knife Cut through the optic nerves and the 
uitemal carotid vessels as near the bone os possible Cut 
through the 3rd, 4th, 5th, 6th, and 7th nerves Cut the 
tentorium ceiebelli along its attachment to the petrous 
portion of the temporal on either side (Fig 11) Dmde the 
8th and 9th nerves Pass the bistoury down the cord and 
divide It obliquely as low down as possible Sever the two 
vertebral arteries and a few nerve roots and the brain will 
tilt back mto the left hand 

Cerehio-spinal Fliud. — ^During all this process, cetebro- 
spmal fluid will escape Note the amount and character of 
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this fluid, whether dear or opaque, and, if necessary, secure 
a specimen for further examination 

Base of Skull. — Either before or after the examination 
of the bram, the base of the skull should be further investi 
gated The lateral and other venous stnuses should be sht 
open and their cortents examined \Vhere fracture ts sus 
fected, strip off the dura mater from the bones by means 
of dissecting forceps 

Extumnatios of Brain —The bram should now be 
vnghed and its surface further examined Kote the condition 
of the vessels, more particularly those at the base, looking 
for opaque areas of atheroma, thrombi, or smalt aneurysms 
Note thiekening or opacity of the pta arachnoid Examine 
for exudaSe m the subarachnoid space, more particularly 
at the base of the brain Examine the S}h'iaa fissures 
on either side for smalt tubercles along the lines of tlie 
vesseb Pass the fingers carefully over the whole surface 
of the organ, notmg the presence of any area of exceptional 
softness 

fhe method of proceeding further with the examination 
of the brain depcnih. to a great extent upon the patho- 
logical condition present In a large proportion of cases 
It is adiisable to fix the organ before cutting it up This 
IS done by injecting lo per cent formalin, or Pick’s or some 
other preservative, into tl«e larger vessek at the base, placing 
the whole organ in similar fluid, padding the jar, in which 
It is suspended by means of a piece of stnng run through the 
h.Kil.ir artery and attached to the ltd of the jar, with cotton 
wool, and leaving it there for some da)-s at least 

Section of Bram. — When it b necessary at once to 
examine the whole organ, it should be placed vertex down 
w ards and the pons and medulla removed by cutting through 
the crura cerebri The cerebrum is then placed upon its 



METHOD OF PROCEDURE 41 

base, and with a la^e and sharp kmlea senes of honzontal 
sections are made at inter^'als of half an inch, commencing 
at the rertex, the organ being steadied by means of the 
left hand placed flat upon it. The pons and medulla are 
then opened up by means of a series of transverse cuts and 
the cerebellum exammed by an masion from its postenor 
border to the peduncles Search is then made on the cut 
surfaces for hamorrhagts, areas sojlemng, iumours, etc 


EXAMINATION OF THE SPINAL COED 

Removal of Spinal Cord. — ^Tum the body over on the 
face, with the head hanging well down over the end of the 
table Ifake an inasion through the sLin over the spinous 
processes from the occiput to the sacrum Cut the muscles 
through on either side down to the lamina», pulling aside the 
muscles from the spinous processes Then saw through the 
lammas on either side about one hall inch from the middle 
line, directing the edge of the saw slightly inwards It is 
unnecessary to saw below the third or fourth lumbar vertebra, 
as the cord does not reach farther than the second lumbar 
A rough guide for the lower end is the crest of the ilium 

Having partially sawn through the lammai, complete the 
process with the hammer and chisel, taking care not to 
damage the cord Lift up the spinous processes thus set 
free at some pomt, and then, with the bone forceps, proceed 
to bite through the remamder of the lammis on either side, 
lifting up the spmous processes as you proceed This should 
be done above as high as the atlas and below as far as the 
3rd or 4th lumbar Free the cord at the lower end by 
cutting through the nerve-roots and the dura , then, holding 
dura and cord, cut through the nerve-roots upwards, if 
necessary removing the ganglia with the roots 

At the upper end of the cord cut through the dura from 
above, t e through the foramen magnum, and remove the 
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whole cord Next lay the cord on a fiat surface, mase the 
dura antenorly, and prescne the cord in the first instance m 
xo per cent formalin After two or three da>‘S make a senes 
of transverse cuts, dividing the cord into a number of segments 
which remam attached postenoriy to the dura. Subse- 
quently, thinner portions may be placed m JluUer’s, Marchi’s, 
or other fixative. 

In case? where it is desirable to retain the continuity 
between brain and cord, as m cases of lesions of the cervical 
region, the cord should be exposed first and all the nerve 
roots severed The dura mater of the upper portion of the 
cord IS cut through from above, also the upper nerve-roots, 
and if desired the cord at the level of the foramen magnum 
may be exposed by taking a wedge-shaped piece of bone from 
the back of the skuU The cord wifi now come away with the 
brain 

Eye and Orbit— The eye and contests of the orbit may 
be examined by cbippuig through the orbital plate of the 
frontal and removing the pieces of bone with a pair of bone 
forceps beginning at the optic foramen The posterior half 
of the e}‘e can then be removed by making an equatonaf cut 
with a pair of sharp-pointed scissors without damaging the 
appearance of the lace 

Middle Ear — ^The middle ear and mastoid antrum can 
be readily examined after stripping the dura from the base 
of the skull, by chipping off the upper surface of the petrous 
portion of the tenrpontl bone with a chisel, or by merely 
opening through the thin tegmen tj-mpaiu For more careful 
fcxammation it will be occessaxy to remov e the petrous portion 
of the temporal entire and decalcify it m bulk, afterwards 
cuttmg it up (Fig 12) 

Other Accessory Cavities.— The frontal, ethmoidal and 
sphenoidal sinuses can be opened up by chipping away 
portions of their bony walls (E^ 11) 
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Another method is, after stnpping the dura, to make a 
saw-cut (Harke's) through the base of the skull in its 
sagittal diameter a httle to the right of the middle 
line (Tig 12), care having been taken in the first instance 
to dissect the antenor flap of skm down to the root of the 
nose, the posterior well down behind the occiput In 
making the saw cut the hard palate and two upper 
cervical vertebras must be severed, and great care must 
be taken not to injure the externa] surface of the face 
The tno halves of the skull can then be separated and 
the nght frontal sinus, the ethmoidal labyrinth, and the 
sphenoidal sinus examined The nasal cavities can be 
exammed at the same time 

In all cases of meningitis careful examination should be 
made of the cavities m the skull 

The maxillary antrum is best opened by lifting the upper 
hp, dissecting upwards and subsequently chiselling through 
the bony wall of the cavity 

Stunmary of Steps In Method of Procedure 

X External appearances 

2 Primary incision reflection of skin and muscles remov'al 
of sternum 

3 Examination of serous sacs — pleune, pericardium, 
pentoneum 

4 Removal of ointents of thoraac cavity, examination of 

(d) (Esophagus 

(f>) Larynx and trachea 

(e) Aorta 

(J) Pulmonary artery 

(e) Heart 

if) Lungs 

(£) Mediastinal contents 

5 Ligature of intestine at junction of duodenum and 
jejunum, and removal of whole intestinal tract 
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6 Re/noia] of stomach and duodenum, liver, spleen and 
pancreas, and examination ol these in detail 

7 Removal of kidnej's, suprarenals, ureten, and, il 
necessary, of the bladder m contumi^ with these 

8 Removal and examination of pelvic contents and 
testicles 

9 Examination of abdominal aorta, etc. 

10 Opening up sbull, removal and examination of brain 

11 Examination of base of skull and accessory cavnUes 

IS Removal of spina! cord 

13 Examination of penphetal nerves, bones, joints, 
vessels, etc. 

14 Opemng and examiiution of intestine. 


Letulles Method 

Ader the preCioiinary incision and the removal of the 
sternum, the door of (be mouth is cut through close to the 
jaw, and the tongue, pbaiynx, tonsils, Iar)nx, esophagus are 
disseaed down vlong with the carotid arlenes, jugular veins, 
tbftoid and lymphatic gbnds The pleura are then exammed 
Should (here be no adhesions present, the left lung is drawn 
over, the operator standing on the right side. The pleura is 
then cut through longitudinally where it is reflected from the 
vertebra: on to the lungs and mediastinal contents The 
intercostal arteries are then cut through and the cesopbagus 
and other contents of the posterior mediastinum detached from 
the prevertebral fascia by pulling gently The svme thing is 
then done for the right pteiira, the operator standing on the 
left side, care being taken in this ease not to injure the 
thoracic duct and the vena azygos major The brachial plexus 
and the subclavian artenes and veins are then cut through at 
the inner margin of the first rib, and the whole contents of 
neck and thorax are free In cases where there are extensive 
firm adhesions between parietal and viscerid pleura it is 
necessary to tesr away the panetal pleura froin the nbs and 
intercostal muscles by means ot the fingers Tlie attachments 
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of the dnphragm are then cut through, taking care not to 
injure stomach or liver The whole of the parietal peritoneum 
IS then stnpped, along with the abdonunal contents, including 
kidneys, vessels, etc, leaving only the psais muscles The 
iliac vessels are cut through as low down as possible The 
peritoneum is stnpped from the sides of the pelvis, the skin 
IS cut through round the anal onfice, and the whole of the 
viscera removed and placed upon a dissecting table. 

The examination of the parts in detail commences by 
placing the vuscera with their postenor aspect upwards and 
opening the vena: azygos major and minor and the thoracic 
duct The suprarenal glands are then removed and examined. 
The ureters are isolated and opened, the kidneys removed and 
examined The aorta and the inferior vena cava are then 
opened throughout their length The trank and rootlets of 
the portal vein arc isolated and opened up and the common 
bile duct examined The aorta is then dissected away from 
other structures and the cesophagus and cardiac end of the 
stomach isolated The tongue, pharynx, and tonsils arc then 
examined and the oesophagus, trachea, and bronchi opened 
up The vagus and ocher nerves and the lymph glands 
of the neck are investigated. The viscera being turned over, 
the thymus and thyroid glands are examined. The supenor 
vena cava and lU tnbutaries are then opened Next, the 
pencardium is opened, and the first part of the aorta, the 
pv.Imonary artery and veins and their branches outside the 
lungs are opened up The heart is next examined externally 
and removed from its attachments The lungs are also 
detached and examined. After examination of the diaphragm, 
the liver and its bile passages are investigated and detached, 
also the spleen Next, the stomach, pancreas, and duodenum 
are isolated and, along with the oesophagus, removed, opened 
up, and examined The intestinal canal is then examined 
from the outside, detached, opened, and investigated in its 
various sections The cxaminition finishes with the genital 
organs and urinary bladder 

Shevnan’s Method 

The organs are removed in the following order — 
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(t) Small intestine, — with or m(^out— 

( 2 ) Large intesune. 

(3) Stomach and duodeoum, mth lirer, bile ducts through 
out their whole length, pancreas, spleen, and mesentery 

(4) Kidneys with suprarcnals and ureters. 

(5) Thoracic contents along with the cervical soft 
structures, the aorta m its whole length, inferior vena cava, 
crura of the diaphragm with solar plexus and receptaculum 
chyli. 

(6) Pelvic organs, which in certain cases may be removed 
in continuity with large mtest ne, and Lidocys 

StiteUng np IncMoos Toilet of the Body— After the 
completion of the examination it is absolutely essential that 
the body be restored as nearly as possible to its onginal 
condition. 

In the first place all fluid should be got nd ol by tiltmg 
the body or by snabbing out the cavities with sponges 
The organs are then replaced and sawdust, wool, tow, 
or new-spapers used to compensate for the loss ol fluids, 
etc. I%tn plugs ol wool are then placed m the mouth, 
anus, vagina, etc., in order to prevent the escape of any 
fluids. 

The shin inasions arc closed means of the gloter’s or 
blanket stitch, a packing needle and strong twine being used 
In carrying out this procedure the needle is always passed 
from witlto outwards, the slack of the twine being held 
firmly between the fingers of the left band (Fig 14) The 
stitches should be about half an inch apart. 

F inall y, all trace of blood u removed from the surface of 
the body by sponging and subsequently wiping with a towel 

Cleansing of Gloves and Hands — i\fter completing all 
operations in which the hands come m contact with the 
b^y or Its contents, the gknes, wh 3 e stiB on the hand, 
should be washed m raid running water, at first without, 
then with soap Subsequently they are washed in biniodide 
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of mercury spirit or merely in methykted spint. They are 
then removed from the hands, and if any leakage of blood or 
other fluid has occurred the interior should be treated in a 
similar fashion 

The hands are then thoroughly washed with soap in cold 
running water. 

Note — In cases where injury to the skull is suspected it 
IS well not to use the chisel and hammer but to saw through 
the entire thickness of the skull at the nsk of damaging the 
dura. 

Instead of adopting the two saw cuts at an angle of 160° 
many pathologists make a continuous circular cut The 
advantage of the two cuts is that the calvarium remains in 
position better after the scalp has been stitched. 

It is usual not to attempt to replace the brain within the 
skull but, after plugging the foramen magnum nnth a small 
piece of wool, to pack the cavity lightly mih wool, tow, or 
crumpled paper, and then fit the calvarium on. 



CHAPTER IV 

tllSEASES OP TUE UEaKT AND PEBICAKOIUU 

MAUOEMATION OF THE HEAET AND OREAT 
VESSELS 

Tbb i«art IS dtvihped ut the first uuunce as a single tube, 
mth pnmittve auncle, ventncle, and aortic bulb The 
structure later becomes bent upon itself and septa appear 
m all three divisions, so that eventually there are two auricles, 
two tentncles, and two vessels— the aorta and pulmonary 
artery The commonest congenital malformations of the 
heart are associated with defects in the formation of these 
septa 

1 Defective Interaaricular Septozo. — A degree of this, 

I r slight patency of the foramen oi'ale, is a ver^ common 
occurrence (30-50 per cent of cases) In the last majority 
of the cases, owing to the smallness of the aperture and to 
Its oblique direction, there is no mtcrference with the function 
of the organ. In cases of stenosis of the pulmonary artery 
or aorta, however, the defect in the septum may be marked 

2 Defective Interventricnlsr Beptum. — The separa- 
tion of the s-entncle into two begins near the apex. The 
septum rises towards the base The last portion to form 
IS the portion represented by the " undefended spot ” m the 

43 
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fully developed heart It la at this point that defects in the 
septum most commonly occur As m the case of defective 
interauricular septum, patency is usually associated with 
defects in the vessels, roost commonly nith stenosis of the 
pulmonary artery Complete absence of the septum results 
in the so-called three-chambered heart. 

3 Congenital StenosU of the Pulmonary Artery — 
This IS one of the commonest congenital defects and its 
existence leads to a number of others — defective mter 
auricular and inters entnculat septa and patency of the 
ductus arteriosus The narrowing may occur at the valves 
or in the artery beyond the valve The cause may be (i) 
malformation of the septum dmdmg pulmonary artery from 
aorta, the septum bemg found too far to the nght (2) Festal 
endocanlitis All degrees of the condition to complete 
obliteration or atresia may be found 

4 OoQgeoital Steoosu of the Aorta —This is much 
more rare tlian the preceding condiuon Again, it may 
occur at the valve or in the vessel beyond ^^^en it occurs 
at the valve there is usually defect of the septa superadded 
Stenosis of the vessel beyond owing to the persistence of the 
ductus arteriosus, is not of so much iiDportance, the circulation 
bemg earned on through the latter vessel Stenosis is some> 
times caused by a arcular fibrous band at the point where 
the ductus arteriosus joins the aorta 

5 Persistence of the Ductos Aitenosns or, in other 
words, patency m extrautermc life of the communication 
between the pulmonary artery and the thoraac aorta accom 
panics other defects, such as narrowmg of the pulmonary or 
aortic oniices 

6 Abnormalities in the Valves — These mostly occur 
in the semilunar valves (a) There may in the first place be 
compUle fttston of the segments leadmg to stenosis (i) There 
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may be only txo cusps, a laige and a small one, the larger in 
some cases shomng evidence of partial division into two 
(c) The fcgmenlt may be abrtamaHy numerous There may 
be four instead of three, and all differing m size (d) Tlie 
stimentsmayshmfmestraStons This is a common occurrence, 
but as the openings are usually dose to the free margin and 
as the area of contact of the s^;mcnts extends some distance 
from the free margin, there is no incompetence of the vaJie 
as a result 

Of congenital anomalies of the auriculo ventncular vah'es 
the commonest is coalescence oj tSe segments oj iPetncuspid 
roZw This may be due to total endocarditis It leads to 
pateniy of the foramen ovale 

7 AbaomaUtiea tn the Great Vessels —There may 
be transposflion of the aorta and pulmonary artery, so that 
the latter takes onjiti from the left ventricle, the former 
tom the nght. Occasionally a double aorta is met with— a 
condition found normally m reptiles Or the aorta may pass 
to the Tight, the condition found in birds. 

lie heart may be sil utUd to the right side of the body This 
may or may not be associated with transposition of the other 
viscera. Ocrasionally the pencardiaJ sac u absent and the 
heart may be situated in the abdomen (ectopia cordis) 


DISEASES or THE PEEIOARDIUM 
Under the term pencardsam are indcded fi) the sac 
formed of fibrous tissue, tnangular m shape, whose base rests 
upon the diaphragm, and whose sides are attached to the 
pieur® laterally the lower portion of the sterrum antenorly, 
and the mediastinum postenorly, (2) the serous endothelial 
lining of this (panetal p*ncaid «m) which is reflected on to 
the surface of the heart (wscml pencardium or epjcardiujnX 
and (3) the subserous coimecuve tissue and fat No hard 
and fast hne can, of course be drauu between disensed 
cond lions of the epicaid um and those of the myocard um. 
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If one IS affected, the other of necessity must be For purposes 
of classification it is necessary, however, to draw a distinction 
between them. 

After the removal of the sternum and costal cartilages the 
position of the pencardial sac and its contents as regards the 
other structures in tlie thoraac cavity should be noted, also 
any abnormal distention of the sac. The pencardial sac is, 
of course, one of the serous sacs or large lymphatic spaces of 
the body, and as such it is liable to conditions which tend to 
affect these sacs Such are oedema or over filling of these 
spaces with lymph, inflammatory conditions, more particularly 
in acute rheumatism 

Hydropericardiiun, or dropsy of the sac — There is 
always a small quantity of clear, straw-coloured fluid m the 
sac (about J or ) 'When this is mcreased to any extent the 
term irapty u applied The condition is usually a late 
manifestation of general dropsy, the cause being commonly 
kidney or heart disease (Edema of the tissues of the 
pericardium themHlves may not infrequently be observed, 
either accompanied by dropsy of the sac or without it 

Esmof eiicardlom, or blood m the sac —This is a very 
rare condition It may be due to ( 1 ) o pmeirating wound— 
bullet wound or stab, (n) ruplwe oj the heart from (a) 
degenerative changes in the muscle associated with obstruc- 
tion to the coronary artenes (common position, the antenor 
aspect of the lelt ventricle dose to the septum and not far 
from the apex), (J) abscess of the heart waD communicating 
with one of the cavities (Fig li^, (c) injury — a crush (common 
position, base of heart) , (in ) rupture oJ an aneurysm of the 
heart itself, of one of the coronary artenes or of the commence- 
ment of the aorta, 0v) very acute inflammation of the 
pencardial sac 

SmaU extravasations ^ blood into the substance of the 
sitbpericardidl tissiu (ecchymoses or petechial hsmorrhages) 
are fairly common They arc found in toxic conditions and 
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in severe ansmias They are chiefly situated at the base 
of the heart, and often on the posterior aspect. 

Pnenmoperieardinin, or air m the sac — A very rare 
condition, usually associated with purulent pericarditis due 
to rupture of the oesoph^us or stomach into the sac. The 
gas may be due to the presence cl germs, tg B oerogenes 
capiulaius 

INFLMIilATION OF THE PERICARDIUM 
(PERlGtRDITIS) 

Types 

X Acute penc&rditis 

(j) Fibnnous, (b) serous, scro-fibnaous, (c) puru 
lent, (i) bsmonhagic. 

j Chrome pencarditis, («> following acute, (J) " raifk 
spot " 

3 Adherent pencardium 

4 Tuberculous peneaidiiis 

I Acute Pericarditis.— This is due mvanably to the 
presence of some germ Hiose more conunonly found arc 
mier«coc(us r^eumaitaa, ftaphjiMecct, Urtftonta, pruumo^ 
coca, etc The oondiUoo occurs in the course of acute 
rheumatism, pjsenua, pneumouia, kidney disease, the 
orgaiusms reaching the pencardial sac by the blood or by 
continuity of tissue fronj lung, pleura, mediastinum, or 
heart wall 

The essential point m pericarditis is the presence of an 
exudate on the surface of the pencardium wfuch coagulates, 
thus roughening it and cansu^ jt to lose its gloss The 
amount of this exudate may be very small, forming a mere 
roughness on the surface, or it may occur as an irregular, 
thick, opaque, white lajcr producing a shaggy appearance 
{cor TtUosun) (Fig 15X Jf ^ pericardul surface js visible 
the vessels are seen lo be mjected The exudate maylw 
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red m colour from hamorrhage nie amount of fluid in 
the sac m this condition isvanable Sometimes it is small, 
forming the so-called “ dry,” plastic, or fhrtnous variety, 
found more especially m kidney disease and in pneumonia 
More commonly there is some free fluid with flakes of lymph 
floating m it In such a case the term “ serous " or “ jfrti- 
fibrinous" may be applied In some cases the fluid is 
f undent, more especially in pysmta or septicxmia. Occa- 
sionally, m intense inflammations, blood in considerable 
amount is mixed with the exudate {hamorrhagte pericardtUs) 
In the early stages the fibnnous exudate can easily be re 
moved Later on, when organisation has commenced, it 
will be found bound down by fine threads which represent 
penetratmg young blood vessels 

ifterose^ie Appearances —The vessels of the subpencardial 
tissue are dilated There is a mesbwork of fibnn on the 
surface of the pericardium, and some in the spaces of (be 
tissue itself. Numerous leucocytes (chiefly polymorphonuclear) 
are found infiltrating tbe pencardial (issue and caught id the 
meshes of tbe iibno on the surface In the early stages (he 
endothelial cells are swollen and vacuolated , later they 
become detached and occur in tbe fibiui 

Later on, evidence of organisation of the exudate is found. 
The endothelial cells of the vessels of the subepicardial tissue 
are swollen and show evidence of proliferation Small buds 
can be seen protruding from these vessels and making their 
way into the fibnnous exudate. At tbe some tune there is 
swelling and proliferation of the connective tissue cells generally 
The newly formed cells (fibroblasts), which are at first small 
and rounded, with a fair amount of pale staining protoplasm 
and a rounded, relatively small nucleus accompany the newly 
formed vessels into the exudate. Where organisation is 
advanced, the fibroblasts farthest from the pencardinm will 
still be rounded, the deeper ones will be spindle shaped and 
arranged parallel with the vessels , still nearer the pencardial 
surface they tend to he parallel with that surface and perpen 
dicular to tbe direction of tbe new bloodvessels From tbe 
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pro'oplasro of these ofder fibroblasts the collagenous fibres of 
the new tissue are deteloped 

lo suitably stained specimens micro organisms may be 
found. 

liesuUs (i) the exudate may be absorbed, and matters 
return to the normal 

(a) Organisation with union between heart and pericardial 
sac may taVe place (Adherent Pencardram) This union 
may be partial or complete II complete, more espeaally if 
the surrounding tissues of the mediastinum participate m the 
inflammatory process, great interference takes place with the 
action of the heart, with the result that it tends to dilate 

( 3 ) If the exudate be not absorbed it may be the seat 
o{ deposit of line salts, the result being the formation of 
calcareous plates This is a tare occurrence 

2 Chfoolc Pencardltis— This may follow acute, or it 
may develop slowly, the result of fnction (a) FeUowing 
acute, the conditraa is usually associated with adhesion he* 
tween visceral and parietal pericardium (() A more common 
variety of it consists m the fibrous thiclrenings of the peri- 
cardium, often called' milk spots” or "soldier’s spots " “Ihese 
are white, opaque, well-defined areas, often with a Cendmous 
appearance ^ey arc most frequently found on the anterior 
surface of the nght ventncle Another common site is the 
antenor surface of the left ventncle close to the apex. Similar 
areas are often found thickly oownng the surface of tlie 
auncles They arc also not mfrequcntly found along the 
course of the coronary artenes They are more paruoilarly 
found in hypertrophied and dilated hearts, and ore due to 
constant fnction 

MxroscepicaUx all that is to be seen is a thickening of 
the fibrous tissue under the endothelrain. 

j Adherent Pencardium. — This condition not mfre- 
quently follows acute Cbnnons pencarditu The layers of 
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fibnn on visceral and parietal pericardium become organised. 
Young connective tissue forms between these layers, and the 
heart is permanently attached to the pencardial sac This 
mayoccur over a limited area, frequently at the apex of the 
left ventricle Very often, however, it occurs all over The 
inflammatory change may also spread to surrounding struc- 
tures, such as pleura, mediastinum Hie mediastinal glands 
are enlarged and Arm In this condition the heart is usually 
enlarged, the cavities being dilated and their walls thickened 
There is backward pressure from relative incompetence of 
the valves, and chronic venous congestion of the organs, 
such as lung, liver, and spleen The condition not m- 
frequently causes death from constant e’messive stram on 
the heart 

4 Tuherculona Pericarditis —This may occur as a sub- 
acute condition associated with the presence of small grey 
and yellow nodules of tubercle It is often combined with 
general miliary tuberculosis Sometimes the tubercle nodules 
are found along the course of the coronary vessels without 
any other evidence of inflammation being present, and some- 
times there is excessive distention of the pericardia] sac by 
fluid, and a thick layer of fibnn may cover the heart and line 
the sac The true nature of these latter coses may not be 
recognised until microscopic sections are examined, when 
the cliaractenstic focal aggregations of epithelioid cells with 
occasional giant cells clinch the diagnosis Tuberculous 
pericarditis is, however, a rare condition m the human 
subject It IS relatively much more frequent in the bovine 
speaes 

DISEASES or THE II 70 CABDIUM 
DEGENERATIVE CHANGES 

Atrophy — In old age and lu wasting diseases, such as 
tuberculosis and cancer, the heart tend» to get smaller, 
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sometimes being reduced to one-third of its usual sue As 
the process goes on the epicardmm whichdoesnotpartiapate 
m the shrinkage, becomes wnnkfed, the vessels more tortuous, 
and the fat under the epicardium reduced m amount At 
the same tune the muscle substance becomes a darker brown 
colour This condition is known as brirm alrophy The 
brown colour is due to the increase of the pigment found 
normally in the muscle celL and ts probably a coloured fat 
or lipochrome 

^ttcnuopieally the individuat fibres of the mjocardmm 
are sometimes smaller than normal but the mam change is an 
increase of the golden jeJIow granules of pgment nhicb are 
found in small amount normally at the two poles of the nucleu 

Cloudy Swelling —Thu condition u found accompanying 
infective diseases, more especially those associated with high 
temperature The muscle substance u pale, soft, and fnable 
The friability can be tested by pushing a finger into the muscle. 

iltcreuoptcally there is ohen eery 1 tile alieration to be 
seen The individual fibres are somewhat suolten and 
granular, and there may be some lost of longKudioal and 
occasionally of transierse stnauon 

Tatty Changes —Types, 
r Due to increase in the subpencaidiaJ fat 

(а) Fatty loading 

(б) Fatty infiltration 

3 Due to degenerative changes in the muscle fibres 
(fatt) degeneration) 

(a) Diffuse form 
(i) Patchy form 

I Fatty Loading ard FeUy Jt^raUon — ^This condition 
comes, strictly speaking, under diseases of the pericardium, 
but for the sale of contrast with fatty degeneration it may 
be taken here 

There is in all healthy 1 earn a certam amount of fat in 
the subpencardial tissue, more especially in that covtrmg 



DISEASES OF THE HEART AND PERICARDIUM 57 

the right \entncle It occurs particularly along the lines of 
the vesseb and at the base betw ecn the aundes and ventricles. 
In very fat people this adipose tissue is increased in amount, 
so that not infrequently the whole of the anterior surface of 
the right ventncle may be covered by it This is what is 
known as fatty loading of the heart The increase of fat may 
also occur in anosmia and in association with atrophy of the 
heart muscle 

As the fat increases in amount it tends to make its way 
along the Imes of the vessels which penetrate into the muscle 
substance, leading to mdistinctness m the line which separates 
fat from musde \Vhen this has occurred, the term fatly 
ttfiUration is applicable (Fig 18) The fat in this way tends 
to separate the bundles of musde substance from one anotlier, 
and to cause an atrophy of these by pressure This fatty 
infiltration of the heart often accompanies fatty loading, but 
it may occur where there is relatively litue increase in the 
amount of subpcncardial fat 

Mteroteopteally, the rounded fat globules can be seen 
passing down from the subpcncardial fat along the lines of 
the vessels into the muscle subsunce The muscle fibres 
themselves are compressed and atrophied. 

2 Fatly Degeneration ->This is a totally dilTerent condition 
from the preceding It is a degenerative change tn the 
muscle fibres themselves It is found more especially in toxic 
conditions, such as alcoholic or phosphorus poisonmg, 
bacterial diseases, and \n severe anaemias Two forms of 
it are distinguished (r) a diffuse form, where the whole 
muscle substance is uniformly pale, soft, and fnable, (2) a 
patchy form, which is usually best seen towards the inner 
portion of the wall of the left ventnde, more especially m 
the papillary musdes In this position the muscle has a 
mottled appearance, with small transverse parallel patches — 
the so-called “ thrush breast ” mottling or “ tabby cat ” 
stnation ** Tigering ” and “faded leaf appearance ” are also 
descriptive terms which have been applied 
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Muroicoficallj groups of muscle fibres are found ccmtajn 
ng numeroos small droplets of fat in the r protoplasm. There 
«s at the same time some loss of strution both transrerse and 
longibidmal 

Fragmeiitatioii &ad Segmeatatien of the Heart 
Muscle — This is a condition sometimes seen tn old people, 
also in acute and chronic infectt\e conditions, in diseases of 
the ceatiul nen*ous system, and in sudden death from i anous 
causes It does not necessarily gise nse to any gross changes 
although cloudy spelling is often associated In such cases 
the muscle is soft, fnahle,and somevihat opaque The chief 
change is found on microscopic examination when the muscle 
cclfs are seen separated /rom one another 6j gaps — s^menta 
tion — or, It may be, broVen across mtbin the fibrous sbeath— 
fragmentation It is doubtful at present how far these changes 
are agonal or possibly even due to post mortem changes 

Calcareous DegeaeiaUoa.— Deposit of calaum salts 
may occur in on area of necrosed muscle foUowmg infarction 
A nng of calcareous deposit is sometimes met with m. aged 
individuals in the myocardium close to the attachment of the 
mitral valve The mitral %al\e is itseli usual!} also thickened 
and the muscle around is fibrosed Owmg to its situation 
this nug of deg-enerated muscle may mioKe the bundle of 
Ills Calaficatron of unabsorbed exudate m the pencardial 
sac has already been mentioned 

ALTERATIONS OF THE ORCULATION 

Chronic Venous Cosgestlon. — This occurs in conditions 
where there is backward pressure on the right auricle and 
therefore on the blood m the coronary smus It is accom- 
panied by chroiuc tenous cor^esuon in other organs The 
muscle substance is firmer and thicker than usual and is dark 
JO colour, and usually hw a transhicent look from tedema 
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Microscopically there is excessive distension of the veins 
and capillaries with blood 

Effects of Obstruction of the Coronary Arteries on the 
Myocardiom — The branches of the coronary artenes within 
the heart belong to the group of what were originally called 
“ end ” artenes They are not as a matter of fact entirely 
devoid of collateral communications, as the name would 
mdicate, but such communications as they have are small, so 
that when a branch is blocked the circulation cannot be fully 
restored, and infarction occurs The effect of the obstruction 
of these branches upon the heart depends to a large extent 
upon whether it is sudden and complete or whether it 
occurs sloaly, and is therefore, for some time at anv rate, 
partial 

I The effect of sudden obstruction of a large branch of one 
of the coronary artenes u, as a rule, to produce instant death 
^Vhen the branch is a small one and the patient survives, 
infarction occurs The cause of the obstruction is either 
thrombosis upon an atheromatous patch in the artery or 
impaction of an embolus More usually it is the former 
Jn all cases of unexplained sudden death careful search should 
be made for such thrombi by slitting up the branches of the 
coronary lessels 

The infarcted area is commonly in the antenor wall of the 
left ventncle, in the part of the myocardium, that is to say, 
supplied by the left coronary artery The area is roughlj 
tnangular m shape, with the broad base towards the mtenor 
of the ventncle It may be red or pale In the early stages 
it is usuallyred, becoming pale later on, as necrosis supervenes 
Ultimately connective tissue develops, and all that is left 
IS a fibrous scar 

Owing to the weakening of the muscle at the point of 
infarction, aneurysmal dilatation of the wall may occur, or 
even sudden, complete rupture 
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Mtcroscfff’u A//eiirancfs —\a the early stages the muscle 
IS found inhltrated with red blood corpuscles The muscle 
fibres are snollen, have lost iheir transverse stnation, and 
stain deeply The nuclei lose iheu stain ng reaction. Later, 
the area i^cmes infiltrated «i(h leucocytes and }oung con- 
nectire tissne cells The degenerated fibres are absorbed 
and connective ti*soe taVes their place. 

s SUrBpTOgTetmeTiarraxtngoflheCoTonaryArimes — •'nns 
IS due as a rule to ihtekemng of Ike tnlima from alheramaious 
ehange It leads to degenerative changes of a fatty nature 
in the muscle fibres of the area supphed, and agradual replace- 
ment of these by wen-developed fibrous tissue As it is the 
anterior or deuending hranek of the left coronary artery which 
13 usually the seat of the most marked change, the fibrosis 
occurs m the wall of the left veotncle near su apex, m the 
papHlary muscles (Fig 1 7), and in the interv entncular septum 
Owing to the weakening of the heart wall, rupture or 
aneurysmal dilatation may occur The change produced 
u precisely the same os that descnbed onder tkrontt vnletUiUd 
myoearJtliS Indeed, slow progresnive narrowing of the 
branches of the csroaary artery is the commonest cause of 
that condition. 

Aneurysm of the Heart.— This is most frequently met 
with towards the apicx of the left venlnde The causation 
in such cases IS usually progressive nairowing of the descending 
branch of the left coronary artery The connective tissue 
which takes the place of the degenerating muscle is unable 
to withstand the pressure within the ventncle The condition 
may al>o develop acutely from infarction of the heart muscle 
or acute mj^xairditu (Ffe iG) On the inner aspect of such 
dilatations, thrombosis ten* to occur An aneurysm of 
one of the sinuses of \al>alva may also penetrate Uie heart 
muscle On the inner aspect of such dilatations the endo- 
cardium undergoes fibrous thickening and thromlxisis tends 
to occur 
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INFLAMMATION OF THE MYOCARDIUM 
(MYOCARDITIS) 

Types 

I. Acute myocarditis 

(a) Non suppurative, (b) suppurative 
2 Chrome mterstitia! (6brous) myocarditis 

(a) Following acute, (b) associated with narrowing 
of the coronary arteries, (c) due to chronic 
inflammatory conditions (tubercle, syphilis) 

1 Acute Myocarditis — ^This may be due to (i) spread oj 
tt^mmalion from the pencardium or endocardium, or to 

(2) blood infeetton, as m acute rheumatism, ulcerative endo* 
carditis, pyiemia, etc The muscle substance may show little 
alteration from the normal It is somewhat soft, fnable, 
pale, and mottled In the special iypt-~suppuraltie 
myoeardtlts — small abscesses are seen as mmute white points 
surrounded by zones of congestion and haemorrhage Very 
occasionally large abscesses may form which lead to rupture 
of the heart (Fig 16) 

Micreseopscally the muscle substance is found infiltraied with 
leucoc)tes, more especially in the neighbourhood of vessels 
The leucocytes may be aggregated into large masses, with 
haemorrhage around and plugs of cocci 10 the centre of the 
abscesses. The muscle fibres themselves show cloudy swelling, 
or, m the neighbourhood of abscesses, actual necrotic change 

2 Chronic Interstitial Myocarditis — ^In this condition 
there is a replaetment 0/ the muscle subslanee by fibrous tissue 
It may (i) follow acute myocarditis, (2) be associated with 
narrowing or obsiruefton of the coronary artery or its branches, 

(3) occur in connection with chronic inflammatory diseases, 
such as tubercle and syphilis The commonest cause is 
undoubtedly narrowing of branches of the coronary artery A 
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slight degree of the condition i$ often seen in old age due to 
the same cause 

The condition is usually most marked in the rroZl ej the 
left ventncle rear the apex It should also be sought in 
the papillary The muscle substance in these areas 

u partially replaced by white or grey fibrous strands 
(Tig 17) The endocnidium is often thickened o\er a 
corresponding area and thrombosis is frequently associated 
The condition may give nse to aneurjsmal dilatation 0/ the 
heart wall It follows from the above noted distribution 
that the dilatation occurs most frequently at the apex of the 
left vcntnde 

Mtetvuafieally the gmapa at muscle fibres arc found 
separated from one another by bands of well-developed fibrous 
tissue The isolated muscle fibres are often unusually large, 
with large, dark staining nuclei Such may indicate an 
attempt at hypertrophy Following acme tbeumattsm espeu 
ally, collections of cells are often found wh ch have been c^ed 
“Aschoff bodies" These occur more particularly in the 
posterior wall of the leA ventncle near its base; They are 
elongated aggregations of endothelioid cells, some of them 
very brge and conspicuous. They ofien occur in immediate 
relationship to vessels and may be accompanied by polymorphs 
and eosinophils Aschoff regards (bem as being collections 
of mononuclear wandenng ceDs. 

Eyphllia of the myocardiom is occasionally met with 
either as gumma formation or as a diffuse xntcntilial myo- 
carditis associated with arterial disease Some ascribe the 
more extensiv e scars, often with aneurysmal distention, to the 
results of a previous gummatous process Gummata may 
occur in the intervrntncular septum and thus implicate the 
bundle of llis 


Tuberenlosis of the tnyocardnim u also a very rare 
condition It may be met snth as small miliary tubercles 
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or as large caseous masses The nuliary tubercles appear as 
grey translucent spots They are very rare in the heart, and 
it met with usually occur in the pencardium The caseous 
masses arc yellow with grey margins Such are excessively 
rare 


HYPERTROPHY OF THE HEART 

A general hypertrophy of the heart occurs m those, such 
as athletes, who constantly over-exert themselves It also 
occurs m pregnancj Hypertrophy of one or more chambers 
of the heart is usually associated with chronic valimlar 
lesions Ginditions, other than cardiac lesions, associated 
with hypertrophy of certain cavities are emphysema and 
chronic mtentitial disease of the lungs with hypertrophy of 
the right ventricle, chronic kidney disease, and artenosderosis 
with hypertrophy of the left ventricle (Fig 24) 

DILATATION OF THE HEART 

General dilatation of the heart is found m association 
with degenerative changes, such as cloudy swelling, hbrous 
myocarditis, and fatty degeneration The dilatation is 
usually most marked on the right side In adherent pen 
cardium of any marked degree the heart as a whole tends to 
dilate 

Dilatation of the right side is found as a rule m cases of 
death from heart failure It also occurs in chronic valvTiIar 
disease mvolving the mitral or aortic valve Dilatation of 
the left ventricle associated with hypertrophy occurs m a 
marked degree m cases of aortic incompetence Localised 
dilatations are knoivn as aneurysms They are usually met 
at the apex of the o^n 

Tumours of the heart are excessively rare Primary 
tumours such as fibromata or m^vomata are desenbed 
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Secondary tumours— sarcomata and caranomata— occa 
sionally occur, but may uivohe the heart very extensively 
before they result m death The commonest of these 
secondary involvements is an extension of a mediastinal 
tumour, usually a sarcoma 

DISEASES or THE ENDOOABDIUlt 
DEGESERATI\E CHANGES 

Bed stalauLg of the endocardium, heart valves, and vessels 
occurs post mortem as a result of putrefaction processes 
It IS alriays marked in cases m srhich a post mortem is 
performed some days after death It may abo be found soon 
after death m cases which have died of septic conditions It 
b due to the setting free of hxmoglobui from the red blood 
cells 

Small bsoerrhases may occur under the endocardium in 
infective conditions and in severe anxmias 

Areas of fatty degeneration occur as white specks or 
patches, more especially in in/cclne eonditrons, in ansnuas, 
and in cases of phosphorus and chloroform poisoning These 
areas occur chiefly on the valves Under the microscope the 
protoplasm of the endothelial and of the subjacent connecUv O' 
tissue celh is found filled with fat globules 

Calcareous and oratle deposits are found more especially 
in the valves, and chiefly zn association with chronic inflim 
mation They appear as opaque white or jel'ow areas of 
tluckening, somebmes with a roughened surface, on which 
thrombi may be deposited 

Atheromatous change both the early stage with thicken 
ng of the endocardium and fatly degeneration and the 
later stage of cafafication, may be found, more especially 



DISEASES OF THE HEART AND PERICARDIUAI 65 

as an extension from the aorta There is no hard and fast 
line between this condition and the fatty change already 
mentioned 

TihroQS thickening of the endocardium is common m 
relation to chronic endocarditis occurring m the valves 
themselves, the endocardium close to the attachments of 
valve segments, and in the chords tendmes Apart from 
endocarditis it is met m association with hbrous myocarditis, 
aneurysm of the heart wall, and infarction, the area of hbrous 
thickenmg being white and opaque and correspondmg in dis- 
tnbution to the diseased area of heart muscle 


CLOTS IN THE HEART 

Thrombi arc dots formed within the heart or the vessels 
dunng lift In the heart they form chiefly where the blood 
current is slow or where there are eddies These conditions 
are present more especially m the auricular appendices 
The eommmesl ttit for throfnin ts the ftght aurtcular appendix 
(Fig 19) Thrombi also occur m the ventricles towards the 
apex, when they are usually associated with degenerative 
changes m the myocardium They also occur behind the 
curtams of the aunculo ventricular valves They are 
frequent on the surfaces of the valves, being known m this 
situation as vegetations 

Thrombi are usually of the mixed red and white type 
The colourless portions are opaque white, and more or less 
stringy Thrombi are usually adherent to the heart wall 
\^^en thrombi are present m the chambers of the heart 
infarcts should be looked for in the various organs If the 
thrombus is on the right side the infarcts will be found m 
the lung (except in the rare case of a patent foramen ovale), 
if on the left side the infarcts may be m bram, spleen, kidney 
or intestine (see Diagram, p 66 ) 


5 
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Post mortem clots, on the other hand, are red or jellow, 
translucent or transparent, jelly like masses which are not 
adherent Clots often ding to the colamnic camea;, but they 
are not really adherent to the heart wall 

“Agonal ’ clots occupy a position between the true 
thrombi and the post mortem clots They arc more opaque 
than the dots, they may be string}, but are not adherent 
They are found more particularly on the right side of the 
heart, extendmg up mto the pulmonary artery They may 
completely fill the right auricle and ventricle They are 
found especially m pneumonia and other infective conditions 
Rounded thrombi lymg free m the auricles, so-called 
" ball ” thrombi, are sometimes found in cases of stenosis of 
the mitral valve They, as well as other thrombi m the 
aundes, often show softenmg, sometimes hquefaction of their 
mtenor (red or simple softening) 

(For microscopic appearances of thrombi, see p 94 ) 
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INTtmiATION OF THE ENDOCARDIUM 
(ENDOCARDITIS) 

The endocardium possesses no direct blood supply, and the 
heart values very little This taa in all probability accounts 
for the ranty of mfiammator) phenomena m the ordinary 
sense of (be term >n ro&Beciion mtb these suvctam On 
the other band the intiaiate connection between endocardium 
and \al\es and the circtilaiins blood renders these stnictures 
peculiarly susceptible to the amon of germs or poisons which 
may be present in the btood-stieam Once the endocardium 
IS damaged, thrombosis tends to occur upon the injured 
surface, with the formation of what are called vegetations. 
Another fact in the produaion of the more chrome types of 
endocarditis u strain. Thus the valves of a diUt^ and 
powerfully acting heart tend to become thickened. 

Typa 

i Acute endocarditis 

(d) SuTtple or vegetative 
(4) Ulcerative, malignant, or inffcuvc 
3 Chronic endocarditis 
(a) rollowing acute 
(4) Assocuted with atheroma. 

(() Associated with strain 

I Acute Endocarditis.— Tha condiiton ii probably m 
.■anably due to the presenceof germs upon the endooirdiam 
Two jub-vanetiCT are distmgoehed (a) simple or xfgetaitte, 
and (4) ulieraiive or ms’tgnanl There ir no harj-nnj fast 
line he'-xeen Aest tro They are both due to the presence 
of germs, and may be due to the same germs The simple 
type, however, has a very constant relationship to acute 
rheumatam, and a thus caused probably by the meroceeeut 
rk^unaUnu The roilignaDt type may be caused by a 
van'ty of gerras, such as pnewnoeoecus, streploeoeci, staphy' 
Xoeocn, goroeoecus 
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In both vaneties the essential chuige is the presence on 
the damaged valve of vegetations or thrombi, and, os stated 
above, no hard and last line can be drawn between the two 
conditions In deciding m any case as to which condition 
IS present the following points should be attended to (1) 
Character oj vegetattons These in the ulcerative type tend 
to be larger and more fnable (2) Extent In simple 
endocarditis the vegetations are limited to a line close to the 
free margin of the valve, m ulcerative endocarditis they 
extend not merely all over the valve but on to the surface 
of aunde m the case of mitral disease, on to aorta or heart 
wall in the case of aotlic disease , also in the case of 
the mitral valve they extend on to the chords tendines 
(3) Effect on valves In the case of sunple endocarditis 
beyond swelling of the valve no special change is observed 
In the ulcerative type destruction of the valve, aneuiysm or 
rupture of the valve or of the chords tendines is often 
met with As regards the site, both vaneties are found 
much more commonly on the left side of the heart When 
endocarditis occurs dunog (cetal life it is found more fre- 
quently on the tight side 

(a) Simple Acute Endocarditis — This is usually met in 
connection with the mitral and aortic valves, more rarely 
on tncuspid or pulmonary valves It is most commonly 
associated with acute rheumatism, but may be found in cases 
of tonsillitis, chorea, scarlet lever, and septicsmia The 
valves themselves are somewhat swollen, and on the 
segments is a fringe consisting of larger or smaller numbers 
of warty projections (vegetations) (Figs ro and 21) These 
vegetations are found not at the free margin but on a line 
a short distance from that margin In the case of the 
mitral valve they are to be found on the upper or auricular 
surface, m the case of the aortic valve on the lower or 
ventricular. The line on which they occur is that of 
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oiaximum pressure of the valves during closure The 
vegetations may be soft, friable, and easily remoied, or firm 
and adherent Infarcts are frequently found m such organs 
as spleen and kidney 

Microscopic Appearaiues — The various cellular and fibrous 
elements in the valve are separated from one another owing 
to cedema. There may be fibnn present in the connectuc- 
tissue spaces, and usu^y polymorphonuclear leucocytes and 
young connective tissue cells and ocher nandenng cells are 
found, m addition to the fixed tissue elements On the surface 
of the vahe there is a mass of granular material staining 
with acid dyes, and consisting of blood platelets and Ahnn. 
In addition there may be fibnn threads There are usually 
numerous white blood corpuscles which are found in groups 
Red cells may be present at the free margin, and masses of 
germs can be demonstrated by soitable methods lo some cases 
In the later stages evidence of organisation may be found at 
the junction of valte and thrombus Spiodle shaped and 
rounded cells may be seen making tbeir way in from ih valve 
to the vegetatioti. These are fibroblasts resulting from the 
division of the connective tissue cells of the valve 

(3) mceratlve Infective Endocarditis.— In this type 
the ^ve may present the same appearance of slight swelling 
It is ojlen thickined from previous endocarditis The sTgeta 
tions tend to be larger and more friable They are not hiritcd 
to tht margin of the take but extend on to auncle or chorda 
tendtnea{Tig aaJjVcntncle.oraorta There may be <f«/rvc 
tion of the c^ve substance with ulceration, aneurysmal dilation 
of a segment, or complete rupture (Fig aj) Rupture of such 
structures as chorda tendinea afro occurs Owing to the 
greater fnabihty there is an increased tendency to embolism 
and infarction Also the infarcts may be septic In ulcera 
live endocarditis the valve often shows fibrous thickening 
due to previous simple endocarditis In other words, 
the acute, as also the subacute ulcerative type, tends to 
occur m a valve which has already been the seat of endo- 
carditis 
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Microscopically, the infiltiation of the valve with inflam 
tnatory cells is more tnarked The other appearances are 
the same, except that masses of micro organisms tend to be 
larger and more numerous Actual destruction of the salve 
substance may be found. 

(c) Subacute Endocarditis — This is a term recently intro- 
duced to characterise a dimcal condition It is always an 
ulcerative type of endocarditis lasting many tveelcs or months 
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Large, fnable 

! 

Extent 

Limited to hoe close to 
free margin of valve 

Tendency to extend to wall of 
auncle, and ventricle, to 
chords te&dines, aorti, etc 

Appearance of 
valves 

Very little alteration, 
slight swelbng 

Chorea, acute iheu ^ 

Destruction of valve, aneur 
ysn fonnauon, rupture of 
valve or chords tendines 
Valve often already thick 
ened from previous acute 
endocarditis. 

Associated ^ 
conditions 

inatjsm, scorJet fever, 
infarcts in spleen, 
etc 1 

Pyscroia, greater tendency to 
formation of infarcts and 
embolic abscesses abo acute 
aneurysms. 

Causal oigan 

Microtoecus rheumah 
cut, found ID many 

PtuumecaceuS, Coiteeoccut, 
Siaphylocaca, Streptococci, 
especially Streploeeceus 
foemolyfteus and S vindans 
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in which the %’alves are already the seat of fibrosis from 
previous endocarditis The \egetations show the chariictcrs 
and appearances of those in ulcerative endocarditis Etnbol 
ism of vessels and infarction are common, and acute aneuij'sm, 
often of the supenor raesentenc artery, is met mth due to the 
blocking of the vessel by an infectiie embolu& and the subse- 
quent weakening of the wall from mflammatory change 
The causal germ in these eases is usually a streptococcus, 
often Streptoeoceuz vtndani This is a non bxmoljtic tjTW of 
streptococcus which develops green colouration on blood agar 
medium owmg to the production of methxmoglobin It has 
a relatively low pathogeniaty, hence the slow progress of the 
diseaseand thechromccharacterof thelesions produced It 
can usually be cultiv ated from the blood m cues of subacute 
endocarditis, and it is usually present m immeii»e numbers m 
the vegetations and the metastatic lesion It u also found 
as a pathogenic agent m cases of tonsillitis, otitis media, and 
dent^ abscess. 

Sestdts of Acute Endocarditis. 

(a) The conditions may return to the normal, the mflam 
matoiy exudate and v egetations being absorbed 

(i) The proliferated connective tissue cells may settle 
down and form new connective tissue, vessels at the same 
time penetrating the valve from the nearest vascular area. 
The new connective tissue shrinks and the valve remains 
permanently thickened and altered In other words what is 
called (krente endocardtUs supervenes This very frequently 
happens with resulting stenosis or moompctence of the valv e 

(c) Asecondattackisnot infrequent when a valve has once 
been the seat of inflammatory change As already stated, 
the ulcerative t>-pe tends specially to occur m the case of 
valves already damaged 

(i) Embolism, infarction, and acute aneurysms m situa 
lions such as the mesenteric vesscb, due to blocking of 
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branches of the systemic artenes, are \ery commonly met 
with, more espeaally in the case of the ulcerative type of 
the disease 

2 Ghxomc E&docasdxtia — This condition may (i)/olloio 
an acult eniocardUts owing to oiganisation and subsequent 
laying down of new connective tissue, (2) arise slowly owmg 
to the action of chromcafly acting poisons, such as lead, 
alcohol, syphilis, retained products of metabolism feout), or 
(3) it may be due to strain Chronic thickenmg of the 
endocardium Iming the cavities of the heart occurs sometimes 
when the cavities are the seat of chronic dilatation 

The valve which is the seat of this change is thickened 
The thickenmg may be chiefly at the line of attachment, 
may be near the margin, or may occur throughout The 
valve is thus opaque and white or yellow in colour The 
segments are usually shrunken, misshapen and may be united 
together so that the onflce is narrowed (Figs a6 and 37) 
Such thickened valves are often the seat of calcareous 
deposits which appear as more opiaque, yellow masses m the 
substance of the valve Sometimes the endocardium over 
the calcareous deposit necroses from want of nourishment, 
and so thrombus formation may take place upon the cal 
careous surface laid bare 

Microscopically such valves may show littJe beyond an 
amount of well developed fibrous tissue greater than usual 
Hyaline degeneration may take place in tbis connective tissue, 
also calcareous deposit. 

Results of Chrome Endocarditis — ^The chief results are 
(i) Narrowing oj the valve from adhesion between its 
segments, contraction of its fibrous elements, or from both 
causes (stenosis) (2) Failure cf the valve io ferjorm its 
function of closure of the orifice, due to shrinkage and contrac 
tion of Its segments (incompetence) In consequence of 
tihsiir CwiriTnriii^»n* AhfdhatgKFjr Ahf rtabeiF AhiimssbvWAT 
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extensive senes of alterations may take place in the vanous 
charnbers of the heart and in the circolation generally The 
diseased condition of the valtes, with the accompanying 
changes in the arculaiion, is generally known as chrome 
tilrular diieue of the heart According to the valve affected 
and the type of the lesion, different s-anelies are distinguished 


ETPECT 017 THE HEART A37D CIECUIiATION OP 
THE DUTEEENT TTPES OF CHP-ONIO VAIf 
VtriiAB DISEASE 

i Mitral Stenosis. — ^This is perhaps the best defined 
type of chronic valvular disease It is found chieSy in 
women, and is due invanably to the adhesion, shrinking, 
and contraction of the two segments of the mitral s-alve 
foUowug acute endocarditis of the valve, sery often of 
rheumatic origin The valve is thicken^, opaque, the 
segments are united together, and the opening may be a slit 
and nearly flush with the attachment of the \-a]ve (buttonhole 
mitral) (Fig s6), or more or less circular and some distance 
below the level of the attachment of the segments (funnel 
shaped mitral) Ihe amount of narrowing vanes in different 
cases Occasionally the contraction is so marked that the 
valve will not admit the tip of the finger, scarcely a crow 
quill 

The process of narrowing occurs slowly, so that the eff«;t 
is only gradually felt by the heart This bemg the case, the 
left aunde, upon which the stram falls, gradually dilates and 
its wall thickens in order to overcome the obstruction For 
a time the hypertrophied left auricle may be equal to the 
task of dnving the blood through the narrowed onfice 
Eventually, however, the tendency is for the backward 
pressure to tell upon the pulmonary circulation, so that the 
lungs show chronic venous congestion Not mfrequently 
the pulmonary arter) exhibits in this condition well marked 
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patches of fatty change (atheroma) Through the lungs 
the pressure tells back upon the nght side of the heart, the 
cavities of whidi become dilated and their walls thickened 
(F ig 25) At the same time the backward pressure tells upon 
the whole venous system, with the result that chronic venous 
congestion develops m all the organs and viscera, mcludmg 
the heart, as well as in the tissues and limbs The degree of 
this congestion depends upon the capaaty of the heart to 
respond to the demands made upon it When the heart 
fails to respond, or, as it is usually expressed, when com 
pensation fails, the congestion becomes extreme, and cedema 
or dropsy tends to appear, more especially in the tissues of 
the lower limbs 

The left ventncle m mitral stenosis tends to receive less 
blood than usual Its work is not necessarOy interfered 
with In consequence, it either docs not enlarge or it may 
even become smaller A degree of mcompetence of the 
valve IS usually present m mitral stenosis, especially m 
advanced cases owing to stiffness of the segments In cases 
where the mcompetence is marked the left ventncle will tend 
to dilate 

2 Mitral Incompetence — ^Tbis lesion may occur alone, 
or it may be combmed with a degree of nairowmg It may 
be assoaated with thickening and contraction of the valves 
from a previous acute attack of endocarditis, or, on the other 
hand, the incompetence of the valve may be merely relative, 
due to a lax or stretched condition of the band of circular 
muscle fibres which surround the base of the valve and 
assist in its closure, or due to dilatation 0! the ventncle 
carryuig outward the attached papillary muscles In appear 
ance the valves are usually thickened, shrunken, and con 
tracted towards their attachment Not mirequently the 
chords tendmece axe also thickened and shortened The 
lesion is a^ociated with dilatation and hypertrophy o£ the 
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left ventnde, then of the left auncle The lungs become 
congested, and through the hisgs the pressure tells back 
upon the right side of the heart. Thus the heart in this con 
dition tends to undergo more or less uniform enlargement 

3 Aortie Incompetence — This condition is due to 
thickenmg and shrinking of the segments of the aortic t'alve. 
It IS often associated with a degree of stenosis The cause 
may be (a) a pretious acute endocarditis of the aortic 
valve which is not mfrcguentJy associated with endocarditis 
of the mitral valve , (i) the spread of disease (atheromatous 
or syphilitic) from the aorta, (e) occasionally it may be 
due to traumatic rupture of a segment which, however, is 
usually already the seat of chronic changes, (d) very rarely it 
13 caused by congenital malformation or fatal disease The 
condition occun most commonly is men and m bter life 

In consequence of the faSure of the segments to close 
the oniice danng diastole, blood flows backwards agam mto 
the left ventricle from the aorta. The cavity has thus to 
accommodate this blood in addition to what coroes normally 
thnragh the mitral onfice The left vtnmde therefore 
dilates At the same time the wall of the canty h)-pcr 
trophies in order to dnve on the large quantity of blood. 
This dilatation and h}pertTopby of the left lentncle is often 
very great. The largest hearts on record are from cases of 
aortic mconipetcncc The term <ct bmnum has been 
applied to them. Subsequently, owing to the great dilatation 
of the left sentnde, a relative incompetence of the mitral 
valve may be brought about. Thus there a backward 
pressure on the left aunde, then on the lungs and the right 
heart. Owing to the injection of the blood into the aorta 
by the powerfully acting left ventnde, aneurysmal dilatation 
of tlie aorta may occur, more espeaally as the vessel is 
frequently the seat of disease Owing to the rapid empty 
mg of the arteries, those going to the head are badly supplied 
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with blood Hence the marked pallor of individuals suSer 
ing from this condition, and hence the tendency to fatal 
syncope 

4 Aortic Stenosis — This is usually accompanied by 
more or less mcompetence The cause may be a previous 
attack of acute endocarditis, or it may be associated with 
atheroma of the aorta The s^ments of the valve are 
thickened and often the seat of calcareous change They 
are usually united together, sometimes leaving only a minute 
aperture for the passage of the blood (Fig 27) The effect 
upon the heart is to cause hypertrophy of the left ventricle, 
which is usually at the same time dilated, otting to the exist 
ence of a certam amount of incompetence 

5 Tnenspid incompetence is the commonest valvular 
lesion on the right side of the heart, and is most commonly 
merely relative, due to a dilated condition of the nght 
ventncle It is more rarely due to endocarditis, either 
during extrautenne or fcetal life It leads to dilatation and 
some hypertrophy of the right auncle, and is associated with 
marked venous engorgement, and often with pulsation m the 
veins of the neck and m the liver 

6 Incnspld stenosis is a rare condition by itself It 
is usually associated with stenosis of the mitral valv e It is due 
to endocarditis occurring either during fcetal or extrautenne 
life 

7 Lesions of the pnlmonary Talve are very rare, and 
are usually congenital, bemg due either to mallonnation or 
fcetal endocarditis 

CEdesia or Dropsy in Cardiac Pissase 

^Vhen the heart is failing from degenerative changes m 
Its musculature or from dictation associated with chroruo 
valvular disease, cedema tends to appear Cardiac cedema 
IS usually distributed about the body in accordance with the 
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effect of gra\nt} , appeanng first and being most marked m 
the more dependent parts, sndi as the tissue round the ankles 
Later on it spreads to other parts and to the serous sacs — 
peritoneum, pleura, pencardmm As regards the causation 
of this type of adema, increased pressure within the capillaries 
from venous congestion is certainly an important factor 
ExpenmentaUy produced venous obstruction is, howcier, 
not necessarily followed by dropsy Another factor must be 
presupposed This factor is the damage to the endothelium 
due to defectne nutrition of the cells from mal'Oxjgenation 
of the blood and retention of waste products At the same 
time there is also obstruction to the l>Tnphatic return owing 
to the fact that the larger I)Taph channels open into terns 
over-distended with blood 

Primitive Muscular Tissue or tme Heart and 
ITS ReuTiON TO "Heart Block" 

There art two mam portions of pniBKive nuscolar tissue 
which should be examin^ — 

(1) The stH^nuneular nodt, the sue of ongm of the 
connal stitnoh for the beans coniractioa which is situated 
between the opening of the superior vena cava and the nght 
auncolar appendu ft is composed of slender muscle Ebres, 
nerve-cells and fibres It has been found to show subacute 
and chronic inflammatory change m cases of arrhythmia. 

(2) The aurtnl»-tentnoifar hiTuiU, which starts from the 
auncuto venincular node, sitoated on the ngbt side of the 
uiler-asncular septum in front of the opening of the coronary 
sinus, and above the atUchment of the septal cusp of the 
tncujpid valve. The aunculo-ventncular node eoasisls of 
tissue similar to the sino-auncular node. From the node the 
bundle runs forward almost honrontally, hut somewhat down 
wards, and usually to the left m the pars membranacea septi 
At the anterior part of the membrane, a little m front of the 
aclenor end of the attachment of the median and septate 
segments of the tncuspid valve, the bundle divides into two 
parts The left division passes downwards and perforates the 



DISEASES or THE HEART AND PERICARDIUM 79 

membrane, cntenng the subendooidnl tissue of the left 
ventnde at a point immediately beneath the union of the 
anterior and right posterior cusps of the aortic valve It 
then spreads out in a fan shaped fashion under the endocardium 
of the left side of the septum, going to the papillary muscles 
of the mitral valve and the ventricular muscle. The right 
branch of the bundle passes down the nght side of the septum 
and IS distributed to the papillary muscles and wall of the 
nght ventricle The bundle is responsible for the conduction 
of the impulse from auncle to ventnde 

In cases of “heart block * the bundle has been found 
implicated or destroyed in some part of its course. The 
lesions found have been (i) Acute mflainmation from spread 
of ulcerative endocarditis of mitral or aortic valve, (3) chronic 
interstitial myocarditis and sometimes cakiUcation associated 
with arteriosclerosis of the coronary artery, (3) fibrosis 
following acute rheumatic inflammation of myocardium , 
(4) fatty infiltration, (5) tumour formation, eg sarcoma, 
(6) gumma of heart waU , (7) aneurysm of one of the 
sinuses of Valsalva involvtog the septum. 

GEKERAL M.CT? ABOUT T 11 L-E 2 LA 4 UMA-^ 

"i lpS^OF’'A 'He (g'PEEN EXCISED AMD 

OPENED UP 

Note in the first instance the sire of the organ A rough 
approsimation to the normal size of a heart is obtained by 
comparing it with the closed fist of the individual Next 
note the shape The normal heart is conical This shape 
is retained when the heart is enlarged, if that enlargeETieat be 
due to uniform increase in sue of ali the cavities If, however, 
the left ventricle be bypertroph* d (as in kidney and arterial 
disease) out of proportion to the rest, although still conical the 
organ is elongated. In cases where the right side of the 
heart is enlarged out of proportion to the left, as in mitral 
stenosis and in chronic pulmonary disease, the organ, instead 
of being conical, is ovoid (Fig 1 5) 

Next examine the visceral pencardium for milk spots, 
petechial hemorrhages, fibnnous exudate, adhesions to the 
pencardial sac Then turn to the nght side and examine the 
nght aunde as to its siz^ the fhidcness ol its wa'fis, its 
contents (looking more espeaally for thrombi m the appendix) 
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Uext examine ibe n^ht vestnde as to its sue, the tbiclczess 
of the walls, the amount of fat in the subpencardial tissue, 
and nhether (his fat is actoaDy iniadm^ the muscle substance. 
Estimate the diameter of the tncuspid valve and examine its 
segments far tbid-eaiitg and vegetations The diameter may 
be measured roughly with the fingers The opening normally 
admits three digits Glance at the pulmonary valve for the 
presence of thickening and vegetations. 

Now turn the heart round and examine the left auricle as 
to Size, thickness of waRs. thickening of the endocardium, the 
presence of vegetations or thrombi (more especially m the 
auncle). Examine the left ventricle as to its sue, the thick 
ness of Its walls, the appearance of the cut surface of the 
muscle. Note the colour of the muscle. Look for fatty 
change, more especially m the papillary muscles, for hbrous 
tissue (indicatmg the existence of chronic interstitial myo- 
carditis), more particuLitly toward^ the apex of the vestnde, 
in the interventncular septum, and in tbe incised papillary 
muscles. Estimate the consistence of the muscle by testing 
Its frubitity 

Now examine the mitral valve as to ns diameter. The 
noeniog normally admits two d«gii« Sickening of 

the segments' and of th «?. _ I i Sr tr v^etations on 
Its iitfface or fatty change jnine emfetfl'eliom. 

Then turn to the aortic vaUe, estiaate its circumference. 
Look for thickcDiog, ..alofication, vegrtations. Examine the 
portion of the aorta still attached for atheroma Lastly, look 
at both coronary artenes, more espcaaUy the left, for the 
presence of dilatation or mrrowiog, for fatty or calcareous 
atheroma, and for thrombosis.* 


Heart Weights and Measurements 


Weight, 9 13 ofc grammes) 

Length of left ventncle, 3 m. (7 6-8 4 cm.) 

Thickness of wall of left ventricle, J in. (at thinnest) to | m 
( 6-t 3 cm.). 

Length of nght ventncle, 3^ to 3J in (7886 cm.) 
Thickness of wall of nght ventncle, | m. (o 32 cm ). 
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Diameters A^D Circumferences ot tub Heart Valves 

(Shennan) 



Dunetcn. 

Cucu inferences. 

Tncuspid . . . iM 

Z 5 to 1 S 

3 8 to 4 7 

4 S to 5 5 

11 4 to 14 0 

Pulmonary • . , ms 

a a to 3 0 

3 4 to 37 

8 6 to 95 

ititral .... ms 
cm 

■ 2 to 1 4 

3 0 to 3 5 

3 7 to 44 

9 5 to !I 0 

Aortic ... uis 

0 9 to t c 
’ * 3 * 0*5 

» 8 to 3 a 

7 a to So 



CHAPTER V 

DISEASES or TtiE SESSEIS 

These may be divided into Diseases of the Artenes, 
(B) Diseases of the Veins 


A PZSCAAES or THE 4B7XSIES 
In all cases of sudden death (he artenes of the interoal 
organs should be slit up and catfuUy exanmed for the 
presence of impacted emboli Mere particularly u this the 
case with the pulmonary and coronary artenes 

In cases of senile gangrene the vessels of the affected limb 
should be opened up and thrombi or impacted embolt sought 
for 

Ainylofd or Waxy Degeneration.— This is a condition 
which usually starts in the artenolcs, particularly those of 
the internal organs — spleen, kidne), liver, intestine — and 
spreads forwards to the capQIanes and backwards to the 
larger vessels In the case of the medmnwaed vessels the 
change occurs in the middle coat, affecting the hands of 
connective tissue which lie between the circular muscle 
fibres The condition is only found on microscopic examina- 
tion, although by means of iodine, when advanced, it may 
be made visible to the naked eye V ith iodine the affected 
area gives a mahogvnj brown colour Amyloid degeneration 
8s 



DISEASES OF THE VESSELS 83 

^hould be looked for especially m (1) advanced tuberculosis, 
(2) visceral syphilis, (3) chronic suppuration, e g long- 
existent empyema, bone disease, etc 

Fatty Degeneration of tho Intima — This may be 
seen, more particularly in the aorta, in the form of pale 
yellow streaks or patches often arranged m the long axis of 
the vessel It is associated nith anamiia and toxemias 

Micrdstopically, the fatty change is found m the endothelial 
cells and m the subendothelial connective tissue 

Calcareona Degeneration of the hledia —This is 3 
change found chiefly in old age It may be preceded by 
fatty or hyalme change, and it aflects the medium sized 
artenes, such as the femoral, brachial, and radial The 
arlenes which are the seat of the change are hard and brittle 
and show a transverse stnpmg very noticeable to the naked 
eye Such calcareous change ts often found in organs under 
going atrophy from disuse or seiute change Thus it is 
frequent m the vessels of the uterus 10 old age and is some- 
times also found in the thyroid gland m myxeedema The 
calcareous deposit is easily recognised under the rmcroscope 
in specimens stauied nitb tuematoxylin and eosm by the dark 
purple colour which the inorganic matenal assumes The 
condition is usually known as Monckeberg's degeneration 

Acute Inflammation — ^This may occur in the first part 
of the aorta due to extension of inflammation from aortic 
endocarditis of the ulcerative form It may occur m artenes 
passing through areas which are the seat of acute inflam 
matory change More frequently it is caused by the 
impaction of an embolus containing germs, which sets up 
inflamm a tion in the wall of the vessel and may lead to the 
formation of an acute aneurysm, eg m a branch of the 
pulmonary artery, superior mesentenc artery, etc. 
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ARTERIOSCLEROSIS 

Arteriosclerosis, or hardening of the artencs, is an 
exceedingly common condition, and as defined mdudes a 
number of diseases of somewhat different nature and ongm 
The calcareous degeneration of the media already mentioned 
IS one type Another type is endarteritis deformans, 
atheroma, or, as it has more recently been called, athero- 
sclerosis Another tj’pe is sj'philitic disease of arteries 
Lastly, there is h}*pertrophy of the middle coat of the 
medium sized and smaller \ essels 

Types of artcno:>clerosis 

I Atheroma, atherosclerosu, endarteritis deformans 

a Hipertrophy of the media 

3 Endartcntis oblitemns 

4 Calcareous degenemiioa of the media (lee above) 

5 Penartentis nodosa. 

Atheroma (Gr. pomdge), Atherotcleroaia, 
Endarteritis Deformans 

A nedular and a itjffust torn of the condition are 
sometimes distmguished, the former affecting the aorta, 
the coronary, pulmonary, and cerebral artencs, the latter 
more a»socuted with the medium-sized and smaller vessels, 
such as the renal and its branches, the radial, and some- 
times the coronary and cerebral The nodular form is, 
however, not infrequently found in the smaller vessels 
mentioned 

In the aorta the condition appears fint as streaks or 
patches of a grey or pearly white appearance, slightly rawed 
above the surface, and due to ttieiming ej V-ttnlttra The'e 
patches occur especially round the openings where smaller 
brarches, such as the mteirostab, leavx the mam trunk, 
also m the arch of the aorta. Very early in their formation 
they become opaque and jellow in colour owmg to/aty 
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change The patches gradually increase m size, and eventually 
become the seat of a calcareous defostt, thus forming hard 
bnttlepIatesmthemlimaofthe>essd(Fig 28) Theintima 
then tends to degenerate and disappear, leaving a cavity, the 
floor of which is formed of pulpy necrotic material — the 
atheromatous ulcer Thrombosis may occur on the diseased 
area even before the formation of the ulcer There is an 
increased tendency to it after the •ulcer has developed When 
well marked, the change is often found throughout the entire 
length of the aorta — thoraac and abdominal It tends to 
be more advanced in the arch and m the lower part oj the 
abdominal aorta just before it bifurcates Similar changes 
are to be seen in the larger branches and m the medium 
sued vessels, such as coronanes, cerebrals, etc The patchy 
character of the disease 1$ often particularly well seen in the 
vessels of the brain (Fig 29), where, owing to their transpar 
ency, the yellow areas can beseen even m the smaller branches 
In these medium sued and smaller vessels, such as cerebral 
and coronary, the thickening of the intima often leads to 
very marked narrowing of the lumen 

A special type of atheroma, termed syphlitie, may be 
distmguished It is frequently combined with true atheroma. 
In position, however it is found especially m the fra 
part of the aorta, often spreading to and involving the 
segments of the aortic valve, thus leading to aortic 
incompetence ^Vhereas atheroma is a disease of more 
advanced age, this type is often found in comparatively 
young people It may not always be syphilitic m origin, but 
m many cases it undoubtedly is so, spirochates having been 
found m the lesions ra the vessel wall This type is char 
actensed by the formation ol large, white, raised, semi Irons 
lucent or opaque white patches There ts not the same tendency 
to fatty and calcareous change, so that the patches remain 
whitA and. tbera. la no formation of atheromatous ulcers. 
Puckering not mfrequently occurs in the centres of these 
areas Dilatation and aneurysm formation is common 
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Ejfects of Atheroma 

(t) Loss of power of the vessel to dilate and contract. 

(3) Narrowing of lumen of vessel, with tendency to de- 
generative chan^^es m organ or tissue supplied, with replace* 
ment of functioning cells by fibrous tissue In kidne> — 
chronic interstitial nephritis , in heart— chronic mtentitial 
ni>ocarditi3 

(3) As a result of narrowing of the lumen there u increased 
difficulty in dnving the blood along, hence hj’pertrophy of 
the left ventnde occurs 

(4) Weakening of the vessel wall, wnth tendenej' to ddate 
at some point and form an ancurj'sm with ferdency also to 
rupture 

(5) Tendency to thrombosis on the diseased areas, with 
consequent tendency to embolism 

Mtenuopiealty^ the earfiesi change 1$ found to he a pro* 
liferation of the subendothelial connective tissue celts. This 
leads to a thickening of the mticna formed of layers of rounded 
and ipindfe shaped connective tissue cells with intercellufar 
fihnls Owing to (he fact that the nourishment of the mtima 
and of the inner portion of the media is obtained from the 
blood circulating wiihin the vessel itself, ihe deeper portions 
of the thickened intirov undergo fatty, and ev enlually calcareous, 
change Fatty globules and crystals of fatty acids are found in 
the degenerated area, also granules of calciunfi salts. Changes 
are also to be observed in the internal elastic lommi It 
splits into fine fihnls and becomes fragmented. This damage 
to the internal elastic hitiina is regarded generally as the 
pnmary change. The media may also show fatty degeneration, 
owing to interference with its nounshment It not infrequently 
gives way, and the vessel becomes dilated. 

In the ease of the aorta the changes in the media mty be 
more marked. There may be invasion of vessels from the 
vasa vasorutn into the tncdui, and around these vessels there 
are numerous round cells. 

In the syphilitic type, in addition to the greatly thickened 
intima composed of layers of well formed fibrous tissue without 
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fatty or catcareous change, there is marked change in the 
media. This takes the form of an invasion of the media by 
vessels accompanied by connective tissue This results in a 
replacement of the media by fibrous scar tissue, the contraction 
of which causes the puckenngs 

Causation . — During the first twenty years of bfe there is 
a progressive thickening of the coats of the vessels with a 
progressive development of elastic tissue For the next 
twenty years of life approximately things remain stationary. 
After that there is a progressive detenorition in the elastic 
tissue, with consequent weakening of the vessel wall In 
certain individuals the clastic tissue of the vessels is congenitally 
deficient Atheroma is a disease which develops at the time 
of life when the vessels are beginning to detenorate, but the 
individual is at the height of his physical activities. High 
blood pressure from bodily exertion, combined with degenerat 
mg elastic tissue, ate the two mam factors m the disease. 
Sometimes the one sometimes the other 1$ the more prominent. 
That high pressure of itse'f can produce the condition is 
proved by the experimental work on animals Dy the 
administration of doses of adrenalin over periods of weeks 
and months, thus causing contraction of the vessels and 
raising the blood pressure, it has been found possible to 
produce cbanges in the vessels of nbbits analogous to 
atheroma in the human subject The same thing has been 
effected by holding the animal up by the hind legs for a few 
tninates every day for some weeks In this way well 
marked degenera'ive changes very simitar to human atheroma 
have been produced in the vessels above the diaphragm 

Infective conditions such as syphilis, typhoid fever, etc., 
act by causing proliferative changes of an inflammatory 
nature in the intima. As a result there is malnutntion of the 
vessel wall subjacent to the thickened area with consequent 
degenerative changes 

In the human subject toxic conditions associated with high 
blood pressure, such as renal disease, lead poisoning, gout, 
alcoholic poisonmg, are also factors in the production of the 
disease. At the same tune, infective conditions such as 
syphilis cannot be ignored 

As to the nalure of the quinary ^angp-.Hiis is. qpneralli^ 
regarded as being a fragmentation and fibrillation of the 
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internal clastic lamina. Soteeqnent to th s, and tritb a view 
to npainrg the damage, tbere k a prol feratiOT of Cfte cells 
of the intima, mth resultant thicLeauig Owing to the fact 
that the muma and outer port on of the media obta n their 
nounshment from the b ood flowing in the vessel itself, the 
deeper portion of this new tissue and the adjacent media 
undergo degeneration of a fatty nature The fatty aads 
which are formed are believed to combine with alkahes to 
form soaps. Among these soaps are calcium combinat ons. 
The fatty acid is rejected by the calaom ta favour of carbonic 
and phosphoric aad, with resulting deposition of calcium 
carbonate and phosphate in a grtnalar fonn. 

Summary nf Cautet ef Alktrpma 

(l) Old age 

(i) Congenital deficiency in clastic tissue of vessels. 

(3) StrauL 

(4) Chronic toxxm as-^cohol, gout. 

(5) Infective coodit 00s — syphilis, Q-phoid, etc. 

Hypertrophy of the Media. 

This u another form of artemyscleresu due to contne 
tion under prolonged siiouUuoq by the mflueneo of toxic 
substances oxcnlating within the vessel It is verv character* 
istically associated with the subacute and chronic forms of 
Bnght’s disease. The condiuon affects the medium-sized 
and smaller vessels The hypertrophy of the muscular coat 
IS followed by a fibrous transformation 

Endarteritis Ohlitenns or Froliferasa 

This IS a type of arterial disease associated w th thiclening 
of the nluna m which there u no twidency to degenerative 
change, as in atheroma The reason is that the new tissue laid 
down within the internal elastic lamina carries with it its 
own blood vessels This tissue is, m other words, granulation 
tissue The condition is found associated with all types of 
chronic infiammaticn, eg tubeTCuksis, syphilis, leprosy. 
It IS usually regarded as being specially sign Scant of th- 
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presence of sypbliuc disease, but it is just as frequent in 
tuberculosis It is found m the vessels m the neighbourhood 
of syphilitic gummata and in vessels in the lung, bones and 
joints in tuberculosis Sometunes it occurs in the vessels 
of the brain in syphilis, thrombosis m these vessels in early 
It/e being a not infrequent cause of cerebral paralysis In 
the lung m tuberculosis the change is a most beneficial one, 
as the tendency to rupture of vessels in the neighbourhood 
of cavities IS thereby greatly diminished It is probable 
that the atrophy ol hmbs ui tuberculous joint and bone 
affections may in part be explained by malnutrition following 
diminution m sire of lumen of the nourishing vessels As 
might be anticipated, the change is often accompanied by 
inflammation of the other coats of the vessel mote especially 
the adventitia 

MterostopKally, the condmoo is characiensed by the laying 
&w>-a of layers of new tissue within the inlemal elastic lamina. 
At first the tissue is cellular, later on it becomes w ell developed 
connective tissue. Very often new layers of elastic tissue are 
formed, and sometimes there are several small vessels withm 
the compass of the original vessel wall In addition, there 
are infiamtnatory changes in media and advenutta, more 
especially the latter 

Arterial Disease in Syphilis •— Syphilis affects the 
arteries m several way’s It is one of the infective conditions 
leading to alheroma, more especi^ly to that type called 
sjqihilitic, where the aorta is the seat of formation of raised, 
white, semi translucent areas with a tendency to puckermg 

Another type of lesion found more especially m the stnaller 
arteries is the above mentioned endarUTilit obliterans, with 
accompanying penarteritis 

SyphUitic disease of vessels is a frequent cause of aneurysm 
formation and of thrombosis 

Artenal Disease In Toberculosis — ^Tuberculous disease 
has a marked tendency to spread by the pen\ ascular lymph 
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atics, and -thus haj from the commencement an mtimate 
flssoaation with ^esseb This condition of penartentis 
leads to a thickening of the vessel The process may spread 
inwards and produce an tniarlentis Sometimes a tuber 
culous focus may burst its way through a vessel wall, thus 
givnng nse to a general blood in/eeiion 

This endarteritis is found in a marked degree in all cases 
of chronic pulmonary tuberculosis It is also found m 
the smaller vessels m the neighbourhood of tuberculous 
lesions of bones and joints As in syphilis the thickened 
tntima shows no tendency to degeneration in ics deeper 
parts 

The infiammatory change in the ves»el walls m the neigh- 
bourhood of cavities may lead to weakening, attewym 
formation, or rupture As previously stated, it more fre 
quently causes more or less complete obliteration 

Aaeorysm 

An aneurysm is a localised enlargement of the lumen of 
an artery The enlargement ma> mvolve the whole lumen 
for a short distance (JtutJorm aneurysm), or it may be a 
diverticulum from one side of the vessel {^aeadar anntrysm) 
(Rg 3t) 

The term acule aneurysm is applied to any rapid dDatauon 
of an artery through an inflaminator> process in its wal', 
usually due to the presence of a septic thrombus within 
Its lumen A false anextrysm is an accumulation of blood 
communicating with a vessel and surrounded, not by the 
vessel wall, but by a condensation of tissue in the neighbour 
hood A dtssedirtg annerysm a a condition, found usually 
in the aorta, where the blood finds its nay, commonly by a 
split in a calcareous atheromatous patch between the mtima 
and media, or be tw een media and adventitia, or again between 
two layers of media. Sometimes the blood finds its waj back 
again at a diSerent level mto the lumen The term miliary 
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aneurysm is applied to minute dilatations, usually of a 
saccular type, occurring on the course of the smaller cerebral 
artenes 

The most common siU for aneurysm is the thoracic aorta — 
the ascending portion, the arch or descendmg portion The 
next most common site is the abdominal aorta, then come 
the popliteal and carotid artenes The special type, miliary 
aneurysm, is found m the cerebral vessels Aneurysms also 
occur m the branches of the pulmonary artery m the neigh 
bourhood of tuberculous cavities (Fig 52), and as the result 
of septic embolism 

Aneurysma vary greatly m size and shape The cavity 
may be largely filled with white and red thrombus, often 
with a laminated appearance This thrombus is seldom 
the seat of organisation The wall may be formed of all 
the coats of the vessel Usually, however, the mtima, if 
present at all, u in patches This, no doubt, 1$ the explana* 
tion of the non-occurrence of organisation in the thrombus 
contents The media may also disappear and the wall be 
formed only of adventitia and condensed connective tissue 
surrounding Occasionally the wall is partly formed of bony 
structures such as the vertebr* (Fig 31) The wall of the 
vessel in the neighbourhood 1$ usually the seat of athero- 
matous change, frequently of the syphilitic type 

Changes prodiued tn Surrounding Parts — These depend 
upon the position of the aneurysm The dOating vessel 
presses upon viscera, such as trachea, bronchi oesophagus, 
upon nerves and vessels Thus irritation or paralysis of 
nerves— recurrent laryngeal, trunks of the brachial plexus — 
results Pressure on trachea and bronchi leads to accumula 
tion of secretion, and sometimes to gangrene of the lung, also 
to erosion and rupture Pressure on {esophagus similarly 
causes obstruction, and may result m rupture Bones such 
as sternum and vertebrae are eroded, also cartilage but the 
softer the tissue the better it resists, so that intervertebral 
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discs may project beyond the harder bone. Pressure upon 

iun; leads to collapse and atropli} 

Smaller v'esaels an:>ii^ Irom the aneurysmal portion of the 
vessel tend to be contorted, and sometimes their lumen 
obstructed by thrombus The heart may be displaced 
downwards, and may be hypertrophied 
Rupture may occur Ottoughihesktn m thoiaac aneurysm pro- 
jectmg forwards \tAQtiittraAea,broftcht,eesop>iigus,fmcaTdial 
sae, pulmonary artery In the caseof cerebral aneurysms, into 
the bram substance or under the membranes , m phthisical 
ancnrysmSjinto the long canty, with consequent hzmoptysis 
Causation — ^Two factors are concerned in the causation 
(i) Conditions which lead to wealcening of the vessel wall, 
(a) injury os (ram a gunshot wound, (&) disease, such as (l) 
acute artenm from mfiammation around the vessel or from 
unpaction of a septic embolus in the vessel, (Ii) chrome 
artenlu from atheroma, more especially the syphilitic type 
(3) Conditions leading to sudden nse of blood pressure, 
eg hfting of heav7 weights 

The condition is far more frequent in males than m females 
(out of 189 cases, 171 moles) Itoccun os anile above forty 
jean of age, i r at the penod when the vessels are beginning 
to d^enerate while the individual js still m active worlt In 
somethmg ov er 50 per cent of cases a history of syphilis may 
be oblamed 

Feriarientu Nodosa.— This is a very rare disease, only 
some 50 cases bavang been described up to date in medical 
hteraturo It is usually met in males and is more frequent 
in the adult It is seldom diagnosed during life, tlie case 
being simply one of progressive weakness and wastmg with 
fever, although hard bead like swellings may sometimes be 
recognised in the skin of the thorax and abdomen due to 
nodular thiclenings on the subcuuneous artenes. Post 
mortem, these nodes, which are usually the sue of a pea ot 
under, are found along the course of the v essels of the internal 
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organs such as heart, liver, kidney, spleen, mesentery, 
pancreas, and sometunes brain Infarctions m heart, spleen, 
liver, and kidneys are very commonly met with The only 
instance of necrotic infarct of the bier which the author has 
seen was a case of this kind 

The process appears to begin as an mflammatory change in 
the adventitia, assoaated with round cell infiltration and 
proliferation of the endothelium of the vasa vasorum The 
change spreads to the media and is followed by hyalme and 
necrotic change in the non-stnped muscle, which then gives 
way along with the elastic laminx, leading to the formation 
of multiple small aneurysms Thrombosis often follows with 
organisation of the thrombi, thus producing the infarctions 

Opinion is divided as to the cause of the disease Some 
ascribe it to the action of a wnis of unknown nature Others 
consider that the conduion is a syphilitic one Certainly in a 
considerable percentage of cases a history of syphilis has been 
obtained There are others agam who separate the syphilitic 
cases into a special category by themselves 

B DISEASES OF VEINS 

Thrombosis occurs m vems where the blood current is 
slowed from dilatation and varicosity In all probability m 
addition there must be some mflammatory condition of the 
vessel wall leadmg to damage of the endothelium The 
condition may be found m any r em where w alls are inflamed 
Thus the small venous radicles m the neighbourhood of any 
mflammatory focus tend to undergo thrombosis When 
organisms invade such thrombi and soften and break them 
doivn, portions of the thrombus contammg germs arc apt to 
be earned away by the blood current and deposited in distant 
organs The liver is aflected when the rootlets of the portal 
vein are thrombosed , the lung, m the case of other venous 
radicles, becomes the seat of septic embolism and abscess 
formation (see diagram, p 66) 
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Thrombosis once started tends to spread Not inlre- 
quentl) the change begins in the pouch of a s-alve The 
thrombus grows until it blocks the lumen of the vessel Then 
the blood current being stopped, thrombosis occurs in the 
vessel up to the nest huge branch. Subsequently another 
slow thrombotic process starts, until again the vessel is 
blocked In this way the process initiated m a small rootlet 
of the femoral vein may pass up as far as the infenor vena 
cava. 

Thrombj in veins may become oigamsed and may lead to 
obliteration of the vessel Or they may be the seat of 
deposit of calcareous material forming soiled phleboliths. 
Again, sometimes the Chrooibus m course of organisation may 
be tunnelled and the arcnlation re^tabhshed 

Two types of thrombi arc disunguished according to 
their colour, (a) red, (h) white. Red thrombi form when 
the blood u suddenly Imugbt to a standstill, white thrombi 
are formed when the blood » la motion 

Thrombi in veins not infrequently undergo softening 
Two types of softening are distinguished . (o) simple soften 
mg , (i) septic, due to the actioa of germs 

hlicroscopiMlly, thrombi consist of the blood elements (red 
corpuscles, white Cells, and blood pbieleis) m varyiQg pro- 
portion, bound together by (ilatneats of fibnn. 

{a) In (he case of red thrombi the predomiaant element is 
the red blood corpuscle. There are a few white cells, and 
between the cell elements hlaraentoas md granular fibnn. 
SometKces the red cells stain well, at o her times they bare 
lost their characteristic staming reaction and only their outlines 
are visible. 

(^) In white thrombi lencocytes, platelets, and Cbna pre 
dominate. Organisation is (requentiy seen. The 6rst stage 
m the process is a covemg over of the thrombus mth a layer 
of spindle shaped endothelial cells from a proliferation of those 
lining the vessel. Then from the subendothelial and other 
connective tissue layers, young connective tissue cells emigrate 
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into the thrombus They appear as rounded mononuclear 
cells to begin with , later on they become spindle shaped At 
the same time the endolhehal cells of the \asa tasorum pro- 
liferate, forming buds of vessels which penetrate the thrombus 
Both these processes occur at points where the thrombus is in 
contact with the vessel wall. Elsewhere the endothelium 
covenng the thrombus develops buds which penetrate the 
substance of the coagulum and become filled with blood from 
the original lumen Subsequently these various blood channels 
unite with one another, become enlarged, and thus the 
thrombus becomes tunnelled Dunng the process of organisa 
tion, pigment (hfematoidin) granules are deposited in large 
numbers in the cells 

Dilatation and Varicosity —The is a condition which 
IS found more especially m the superficial veins of the lower 
limbs, m the veins of the scrotum (varicocele), rectum 
(hsmorrhoids), and cesophagus 

As regards eausauon there is undoubtedly a tendency to 
the condition in certain individuals owing to a congenital 
wealaiess m the elastic tissue of the vessel wall The condi 
tion IS aggravated by gravity It may also be caused by 
obstruction to the return of the blood by the wearing of tight 
garters, by the presence of a tumour or hard fscal masses 
pressing on the iliac veins, or by a cirrhotic liver interfer 
mg with the flow of blood through the portal veins, and 
affecting more cspeciallj the rootlets from the rectum and 
(Esophagus 

The vems which are the seat of the change are dilated 
and tortuous Their walls are thickened and there 
may be thrombosis within them Ulceration from skin, 
cesophagus, or rectum may lead to erosion and consequent 
kemorrhage 

Phlebitis, or inflammation of the wall of a vein, maj be 
due to injury, or to an inflammatory focus in the neighbour 
hood of a vein, as in appendicitis, osteomyelitis, erysipelas 
It may also occur m syphilis and in gout The condition is 
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always associated with more or less thrombosis or dotting of 
the blood within the vessel It is one of the most important 
pathological conditions cspcaally when it is due to the action 
of germs Veins, on account of their thm walls, are much 
more liable to inflammation than artenes, and on account of 
the slow current in the blood thrombosis occurs more readily 
Further, because of the mcreastng sue of the lumen m the 
direction of the blood current, portions of dot are more 
readily washed away As previously stated, these thrombus 
fragments become strained off, m the case of the systemic 
veins m the lungs m the case of the portal veins in the liver 
If the fragments contain germs, secondary foa of infection, 
often abscesses, are set up Very mmute fragments and 
mdmdual bacteru when shed off may pass the capillary 
bamer and enter the artenal arculation, when a general 
septicsmia or p)'smia results Sometuncs the thrombosis 
IS the primary process and the germs mvade later, as in 
puerperal septicatoua. At other times (sinus thromlwsts m 
middle ear disease, osteomyelitis, appendicitis) the uflam 
matory condition sets up the thrombosis in the veins of the 
sumunding tissue 

ResuJls — Obliteration of the vein, w ashing away of portions 
of thrombi, and so formation of emboli, metastatic foci of 
infection in organs such as lung and liver, reabsoiption, or 
tunnelling 



CHAPTER VI 

DISEASES 07 THE BLOOD, BONE MARROW, LVilPB GLANDS, 
SPLEEN, AND DUCTLESS GLANDS 

DISEASES or THE BLOOD 
Altboucr It IS uoqu«stioniibly better to examine the blood 
during the life of the patient, it is still possible to do so after 
death The ease with which this can be done depends to a 
great extent upon how far the blood has coagulated within 
vessels and heart There is, however, m blood diseases, such 
as anxmias and leukaemias, a tendency for the blood to 
remain fluid so that films may often be readily obtamed 
either from heart blood or vessels 

(For the bactenolo^cai examination ofthe blood, seep 442 ) 

Septicemia and Pyamia. — Micro-organisms enter the 
blood m many infective conditions In fact, in most acute 
infective diseases the causal organism can be cultivated 
from the blood at some period Even m the more chronic 
forms, such as tuberculosis, gemis can be detected m the 
blood m a considerable proportion of cases Such con 
ditions, m which living organisms are circulating m the 
blood stream, are nsoally kBOwrv as s<f (tcemtas Formerly 

the term was somewhat restncted m its use , now it may 
be applied to a large number of acute infective processes 
97 7 
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including typhoid fe\CT and pneumonia In the human 
subject the genns are almost never present m numbers 
suffiaent for their demonstration readily 10 stained blood 
films Concentration or cultural methods hav e to be adopted 
before their presence can be detected On the other h^d, 
the same germs may, when introduced into one ol the lower 
animals, give nse to a condition m which immense numbers 
of film organisms can be demonstrated microscopically in the 
blood This u notablj the case with the pruttmococeus and 
the anthrax baolfus 

fhe organisms may enter the blood, m the case of 
the smaller blood ve^els, through an mtact vessel In 
other instances an abscess or similar infective focus (in 
tuberculosis a caseous focus) may rupture directly into the 
blood^stream, it may be into a vessel of considerable size, 
usually a vein In a fna)onty of instances, in the more acute 
infective diseases, the actual invasion 0! the vessel >s pre 
ceded by a thrombosis mthin the lumen, the thrombus 
then becomes infected with germs, and portions of the infected 
clot are earned to other parts of the bodj, there to set ap 
metastatic infiamnutory foci, or abscesses Thu condition 
of invasion of the blood-stream by organisms p/as the forma 
tion of metastatic abscesses is usually known as pyamm 

The primary focus from which the infection of the blood 
originates vanes very mudi. It may be the mtestme asm 
tj-phoid fever, the organism probably reaching the blood by 
way of the lymphatics It may be the lung as tn acute lobar 
pneumonia, the organisms passing directly from the alveoli 
into the pulmonary capillaries In the conditions more 
usually characterised by the term septicamia, it u commonly 
a suppurativx focus in the throat, appendix, bone ^ osteo- 
myehtu), prostate, or an endocarditis of the malignant or 
ulcerauv e type 

I^Tien secondary suppurative foa develop these may be 
found in kidneys, liver, brain, or indeed in any part of the 
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body in the case of an ulcerative endocarditis, in the lungs 
most commonly m the case of an osteomyelitis, in the User 
m the case of the appendix (portal pj'aimic type of liver 
abscess) 

Sometimes a condition may start by being merely a 
scptJCBniia Subsequently it develops into an ulcerative 
endocarditis and pyxinia Apparently organisms in the 
blood stream have a special tendency to become deposited 
on the heart valves, especially such as have already been 
damaged 

Both m miliary tuberculosis and in septicxnua the 
secondary infective foci invade blood vessels in their neigh 
bouihood and so further infect the blood stmmvfith germs 


Anxxoia 

Anamia of bloodlessness may be defined as deficiency 
m one or more of the blood elements Commonly the index 
to the degree of ansmia is taken as the number of red cells 
and the percentage of haemoglobm In some cases the one, 
tn others the other, shows the greater diminution This 
decrease m the red elements may or may not be accompanied 
by defiaency of leucocytes, which is known separately as 
leucopenia The amount of plasma vanes m different lands 
of aiuemia, being excessive in the cHoiotic type and varying 
in amount m the pernicious vanety 

Anaemia may be due to vanous causes These may be 
classified as follows 

t Defective tngesiion blood forming ingredients, as m 

cases of starvation and obstruction to the entrance of food, 
eg m stncture of the cesophagus Defiaency of such 
chemical substances as iron Defective gastne secretion or 
achylia 

2 Any chronic dram upon the system which it is unable to 
supply, as for example the persistent loss of albumen through 
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the kidneys m Bnght’s disease and repeated hemorrhages 
from the nterus, bowel, or other passage. 

3 JnUtferetite mtk tie JormaSien and Tfnrral ej O-e hlocd 
This IS probably the cemmonest cause of all It maj bedueto 
many and vanous factors. The more important of these are 

(a) Infections and mtooicatioTs, such as in fevers, pro- 
IongedsuppaT3tions,chrDnicinfcctivediaease,e; tuberculosis 
and syphihs Poisons such as lend act in a similar way 
Such conditions operate chiefly through their influence on the 
bone marrow 

(J) Failure of the red cell forming marrow through replace- 
ment of It by some other tissue This may be, although 
rarely, due to the presence of metastases of malignant 
tumours m the bone or bone marrow Such arc sometimes 
found in cases of caremoma of Uie prostate and breast In 
a case recently under the wntcr’s notice the sertebrs and 
the long bones were the seat of numerous large deposits of 
malignant growth replacuig the proper Qisue and leadmg to 
a profound anzfflia. The pnmary tumour in this case was in 
the prostate A sunSar result may be produced by a thick 
enuig of the bone at the expense of the marrow caxity 
ProtebJy hr this reason the not lery approprute term of 
osttasclaoUe aturma has been given to this group of cases 

Again, the red cell fornung tissue may be crowded out on 
account of excessive activity in the white cell produang 
marrow This we find in the diflcrenl types of leukzmia. 

Again, the marrow may be replaced by a low-grade type of 
tissue of no use m forming red ceDs Such is the case some- 
times m old age and prolonged toxzmias,eg $}’phnis, when 
royxomatotis or fibrous tissue replaces the marrow Or 
again, fatty tissue may be found not only m the shafts where 
It IS normal, but at the ends of the bones where it is not normal 
The terra aplastic antrmta has been gisca to this type of case, 
which IS due to a complete faHuro of the erj’throblastic tissue 
to react 
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4 Lastly, ue have xncrtasti loss or destruction oj the blood 
as a cause of anaemia The blood is alivays undergomg 
destruction, but in normal cases this is balanced by regenera 
tion Sometimes the destruction is m excess of the regenera 
tion and then anaemia supervenes It is in most cases very 
difficult to state with certainty how far this process is opera 
tive and how far an anaemia is due to mterference with 
regeneration, but in what is called pernicious aoxima the 
evidence of blood destruction by organs such as the hver, 
spleen, and bone marrow is so great that it is difficult to believe 
that it IS not a prime factor m the hloodlessness , at the 
same time in such cases tone substances acting on the marrow 
are probably often the imtial cause 

Again, the destruction may be due to the direct action of a 
parasite on the blood cells, as in malana Or it may be due 
to the influence of some 0>^molytic) poison on the blood 
corpuscles , this poison beuig sometunes a chemical substance 
such as potassium chlorate, sometimes an animal poison 
such as those obtained from snakes and spiders Similar 
luemolytic poisons are produced by bacteria (B leiani) and 
by plants (Rtanus eommu/tu) 

Then again the anxmia may be due to actual loss of blood 
(a) from deficient coagulation foUowmg injuries as m hsmo- 
philia, or (b) from escape from the vessels cither in large 
quantities at one time or repeatedly m smaller quantities 
This loss may be due to some injury or disease such as cancer 
eroding large vessels or tuberculous disease destroymg lung 
tissue, or it may be due to an exaggeration of a normal loss as 
from the uterus at the menstrual penod 

Anaemias are often classified mto (a) Pnmary and (6) 
Secondary, the pnmary anzmia being due to no definite 
recognisable cause, the secondary anaemia being due to such 
a cause The distinction is obviously not a good one, as 
the pnmary ansmias are also due to some although as 
yet unrecognised cause Thus we distinguish as primary 
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anxmm chlorosis and pernicious anamia and as secondary 
the anxinia of Bnght’s disease and cancer, osteosderotic 
ansmia, and aplastic anxnua. 

The post mortem appearances m the aniemias, mih the 
exception of the penuaous vanety, are neither constant nor 
charactenatic. Pallor of the skin, mucous membrane, and 
mtemal organs is the one and only feature always present 
In the severer t)pe3 small tuemorrhages are found m serous 
and mucQia membrane Fatty change m liver and other 
parenchymatous organs, also m the endothelium of vessels, 
tends to occur because of the lack of oxygen m the tusues m 
any prolonged animia. The bone marrow, except m the 
aplastic type, tends to show an ervthroblastrc reaction 
extending from the ends into the shafts of the long bone 
marrow Excessive pigmentations of liver, spleen, etc., is 
only found m the peroioous type. The vanous causes of 
a secondary anemia should always be looked for carefully 
The possibility of secondary deposits in such bones as the 
vertebra should be examined in all mahgnajit cases, mere 
especially in those of the prostate, breast, and thyroid Any 
elaborate investigation of the long bones u a diilicolt matter, 
but shccs arc readfly removed from the anterior surface of the 
bodies of the vertebrx by means of a flexible saw 

Chlorosis IS not a condition which u often fatal There 
are no constant or cbaractensuc appearances found after 
death beyond pallor and fatty change with erytliroblsitic 
reaction of bone marrow Ihromboiis may occur spontane- 
ously especially tn such vesseb as the bnun, and Virchow 
desenbed a condition ol hypophsa of the heart and aorta 
Pernicloas Aitsmla, — In performing a postmortem 
examination m a case of this disease the followmg changes 
will be found with a remarkable degree of constancy 

The shn is pale, often with a lemon yellow tint due to a 
flight d^ee of jaundice. The tvicuHneout fat may be 
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considerable in amount and slum's a bnght yellow colour In 
examining the serous sacs minute haimonhages will be found, 
more especially under the visceral pleura and pericardium 
The lungs are pale and show atrophic emphysema Not 
infrequently small haemottbages are found in the substance 
of the lungs as well as under the pleura, and on microscopic 
examination fatty change may be found in the endothelial 
cells of the vessels The heart may be dilated, and is very 
constantly the seat of a fatty degeneration of the muscular 
substance, nhich is best seen on the inner aspect of the left 
ventncle, more especially on the pipfllary muscle The 
change is of the patchy type descnbed as “ thrush breast 
heart " The Mood withm the heart cavities is often fluid and 
always pale 

The Iner is pale and of a yellow brown colour It shows 
fatty degeneration and a marked increase of iron-contaimng 
pigment (hsmosidenn) This can be demonstrated by 
pounng over the organ ferrocyanide of potassium (2 per cent) 
and hydrochlonc acid (i per cent), repeatmg the process 
several tunes U the charactenstic Prussian blue” colour 
does not at once appear The pigment is present mainly 
round the outer part of each lobule (see frontispiece) 

Mtcrascpfitc Appearances —The granules are found within 
the liver cells mainly >n the outer two-thirds of the lobule, and 
also m the endothelial cells of the vessels. Necrotic areas 
are sometimes present in the lobules. In the vessels nucleated 
red cells and endothelial cells containing red corpuscles as well 
as pigment granules are to be found. Fatty degeneration is 
present in the central part of the lobule. 

Another change of interest found microscopically in organs 
such as liver, spleen, and lymph glands is the presence of 
small foci of marrow consisting of nucleated red cells and 
myelocytes. In the liver these are found m the sinusoids, in 
the spleen m the pulp spaces, and in the lymph glands 10 the 
sinuses 

The splem is ol a dark brownish red colour Hiemoslderm 
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may be present in sufSaent amount to be demonstrated 
imcroscopically In any case it will be found microscopicafly 
withm the endothelial cells of the pulp sinuses, which also 
show marked phagocjtosis for red blood corpuscles 

The hdney may show nepbntis of a catarrhal or mterstitial 
t}*pe It IS very pale m colour and often exhibits the 
same Prussian blue reaction as is found m liver and spleen. 

The mucous membrane oj the stomach and intestine is 
pale, petechia] hemorrhages are often present, and there is 
atrophy of the mucous membrane 

The bone marrarx m the shafts of the long bones, which is 
normally of a yellow colour and is composed of fat, is tians 
formed into a bright red marnm with a gelatinous appearance 
and consistence There tends to be an absorption of the bone 
to make room for the marrow 

ittcrouoptcally, there is a marked erythroblastie reaction, 
the red cells showing evidence of active proliferaoon. Many 
of them are of the la^e nucleated type known as megslobbsts. 
There ts also evidence of phagocytic activity on the part of 
Urge endothelal cells, many of which contain red blood 
corpuscles M)e]ocytes and lymphocytes are present in 
Rlatiiely insigiuncant numben owing to tbe preoccupauon 
of the marrow with red ctfi fomiation. 

Occasionally in the spinal cord degeneratiie changes, with 
consequent sclerosis, are found in the postenor and postero- 
lateral columns 

The chief blood changes of pemiaous anemia may be 
briefly rcopitnlated There is marked dimtnation m the 
number of red blood corpuscles (aierage count i| millions), 
with a less marked dimmution in hzmoglobin (as’crage 40 
per cent), so that the colour index (the ratio of the percentage 
of hamc^lobin to the percentage number of corpuscles, 
eg a3above,40) IS greater thanunity On the examination 
of a film of blood the mam diange is found to be variation m 
sixc of the blood corpuscles (inaCToc)’tes and microcytes being 
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present), with marked v»mtH»n in shape (poikilocytosis) 
Nucleated ted corpuscles are usually to be found, and of these 
the large vanety (megaloblast) predominates over the normo- 
blast In addition, basophil granules are often found scattered 
through the corpuscles (punctate basophilia or granular 
degeneration), and not infrequently the red cell takes on both 
aad and basic dje, assuming thus a bluish colour ^ly 
ciiromatophilia) The lencoqries are commonly redui^ in 
number, with a slight rtlaUve increase of the lymphocytes 
The blood plates ate also fewer m number 

In stcmdary antBmxas the appearances found post mortem 
are, of course, many and various, depending upon the nature 
of the primary cause 

Hemochromatosis —Although not assoaated with a 
severe degree of aniemta, this is a condition m which, as in 
pemiQOUs ansmia, hsemosiderm u deposited m mtemal 
organs such as liver and pancreas in very large quantities 
This deposition u accompanied by arrhosu, resulting, when 
the pancreas is adected, in so-called bronzed diabetes For 
long the cause of the condibon was unknown, but the recent 
work of Mallory appears to prove that the disease is a chrome 
fonn of copper poisoning 

Splenic Anamla —This term is commonly used to 
characterise cases of severe, unexplained amemia, in which 
splenic enlargement is a prominent feature Undoubtedly 
a number of different conditions have been included An 
adult and an infantile type are desenbed 

Under the adult form the condition known as Banti s 
disease may be classified This is characterised by an en 
largement of the spleen with onhosis of the liver and 
atheroma of the splenic and portal vessels Microscopically, 
the spleen shows a d^se fibrosis both of the Malpighian 
bodies and of the reticulum The Gaucher type of splenic 
enlargement also comes under this heading In it the spleen 
IS enormously enlarged and the parenchyma is transformed 
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into spaces resembling the alreoli of a gland These spaces 
are lined by peculiar, la^ mononuclear cells The lis-cr 
u also enlarged and contains groups of these cells Similar 
cells are also present in the bone marrow 

The infantile t}^* of splenic anaemia has no constant 
features The enlarged spleen shows imcroscopicall} a 
general fibrosis 

The blood pictures m splemc anxima are not constant or 
characteristic. The general type is that of a secondary 
anauma with a relatisely excessive diminution in the per 
centage of hxrooglobin, hence a low colour mdex. As a rule 
the leucocytes are diminished 

Leukemia (LeceocTthemla) 

Two main types of this condition are recognised 

(i) My/lxythmta, tryeUtma, spUn^^iuBery Uviamta. 

(j) Lymph«:yOitmta, lympkama, lympkaite J^ama 

(i) UyelocythemU.— This u a condiuon in which there 
u an enormous prohferatioo of leucoc>-tes and leucocyte 
forming cells, mainly of the granular \-anety, chiefly m the 
bone marrow The result is that full) developed leucoc}^^ 
and immature forms {myeloc>tcs) overflow into the circula 
tjon in large numbers The disease is probably a tumour 
formation related to the sarcomata. 

The bhoi is often paler than normal Large greenish' 
yellow or white dots may be found in the heart and vessels. 
FBms show an enormous preponderance of white blood* 
corpuscles Instead of the normal proportion of r white 
to 500 reds, there may be 1 to to, or even i to i The 
prevailing types of leucocyte present are the polymorpho- 
nuclear and the neutrophil myelocyte These latter are 
very large cells, not infreipicntly 70 fi m diameter, with 
large, pale nudei and neotrophfl granules in their protoplasm. 
In addition, there is a marked increase in the nomber of 
eosinophils, and eosmophil xnyelot^tcs are also present m 
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large numbers. Hast celk (ceUs with basophil granules) are 
present, often m great nombers There arc considerable 
numbers of lymphocytes and other hyaline cells, but these 
are relatively greatly dimintsbed The red cells are reduced 
m number and nucleated red cells of the normoblast type 
are usually present 

The organs generally tend to be enlarged and have a pale 
appearance 

The spleen is usually greatly enlarged (Fig 33) It may 
weigh as much as 18 lbs The enlargement is uniform, and 
the shape with the notches is preserved The organ may reach 
as far down as the pubis In consistence the organ is firm 
The surface often shows chronic perisplenitis Infarcts are 
very commonly present On section, the cut surface has a 
uoifonnly pale pmk, desb like appearance The Halpighian 
bodies are ui^nslble. 

Mfervstopie .Appearanees — >The sinuses of the pulp are 
filled with leucocytes of the different types In addition, there 
are numerous swollen endothelial cells, m some of which red 
blood corpuscles can be seen There is increase of fibrous 
tissue and pigment the fibrous tissue spreading from around 
trabecule and vessels. Malpighian bodies are inconspicuous 

The bone marrow throughout the body has a pale pmk 
colour. The marrow of the shafts of the long bones, instead 
of being fatty, has a similar pale pink appearance 

Aficroscopiealfy, granular cells of all kinds are found present 
'iti greatly increased numbers. There is evidence of great 
rapidity of division (mitotic figures) among all types of myelo- 
cytes Red cells are relatively few in number 

The liver (p 241) and kidneys (p 289) are enlarged and 
pale, said show microscopically more or less infiltration with 
leucocytic cells The lymphatic glands may 01 may not be 
enlarged 

(a) Lympbocythemia. — this type of the disease there 
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IS a proliferation of the leucocytes of the non-granular or 
hyaline type These o\erflbw mto the blood and infiltrate 
the organs The condition^ like the pre\noas, is probably 
neoplastic in nature 

The ilooi IS pale, and filnis show usually a marked increase 
of white corpuscles This is seldom so marked as m the 
previous type of the disease Occasionally there is no 
increase. The prevailing type of leucocyte is the lymphocyte, 
large or small These form from 90 per cent to 99 per cent 
of the white corpuscles Granular cells are few and far 
between The red blood cells are reduced to itambcfs, and 
nucleated corpuscles are usually present 

The appearance of the hone marrcnB is similar to that 
found in myelocythemia But on microscopic examination 
lymphocytes instead of the granular cells predominate 
The lymphaiie glands are very commonly enlarged, some- 
times attaining the size of a hen s egg 

hUentiopuaUf, they are found mfillrated with immense 
numbers of lymphocytes. 

The spleen is usually enlarged, although it docs not attain 
the size of Uie organ in well marked cases of mytlocythemia. 

liver and ktineys tend also to be enlarged , the latter 
ore usually very pale and show numerous hzmorrhages 
scattered through them 

Cbloroma. — ^This is a rare condition, found chiefly m 
male infants It is characterised by the presence of greenish 
coloured tumours, mainly m connection with the penosteum 
of bones, eg in the orbit, causing marked protrusion of the 
eyeballsandonthevertebra These,onmicroscopicexamma 
tion, show the character of round<ell sarcomata Deposits 
with similar characters may be found m the lymphatic glands 
andbonemarrow,and m Ibeliverand kidneys The colora 
tion 0! the masses is due to a pigment which occurs m a 
granular form, and u probably of a fatty nature. 
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Blood films show appeataaces similar to those seen in 
lymphocythffimia A myeloid type also occurs 

Polycytbamia, or increase in the number of red corpuscles 
per unit volume of blood, ts due to vanous causes It is not 
an mfrequent occurrence brought about through loss of fluid 
from the plasma and consequent concentration of blood as in 
diarrhoa, or through some demand for increase in the number 
of oxygen earners, as, for example, ui person^ Lving at a high 
altitude Another type of the condition is met with m 
chronic lung and heart disease when there is backward 
pressure and cyanosis In su(dt cases the increase is probably 
local, due to concentration of the red cells m the penpheral 
capillanes 

There is, however, a disease uv which a marked and per 
sistent inaease m the number of blood cells and m the amount 
of circulating blood is found This is known as polycythamia 
rubra or spUnomtgahe palyeyOutmut The blood is dark 
coloured The number of celU may reach 14,000,000 
The h*ttioglobin is also increased, but not so greatly as the 
red cells There is a slight increase in the leucocytes The 
volume of blood ts raised and may be two and a ball times the 
normal The heart is hypertrophied and the vessels thickened 
Spontaneous severe haemorrhages tend to occur from the 
stomach or other mucous rocrobrane, but give only temporary 
relief The spleen is enlarged, and the red marrow extends 
from the ends into the shafts of the long bone The exact 
cause of the condition is unknown, but it would seem that 
there is an uncontrolled mcreased production of red corpuscles 
on the part of the marrow due to hypertrophy 


Classification or Diseases aiid Reaction of the Bloop 
AND Biood-fokkinc Orcans 
A. Reactions and Hyperplasias 0! Hyaline Cells 
(a) IFjtfi leakage mto the arcufatmg blood 



I to DISEASES OF THE BLOOD 

T With orergrewtb oI IjinphoKi tissue and 
lymphoid tnfiltiation of organs 

Chrome and AcuU Lymphatic Leukamta 

3 ith tumours of an mrading type 

Lymphotd Chloroma 

3 LjTDphocytosis often with focal infiltration in 
infections such as tuberculosis, syphilis, and 
whooping-cough, and m cacbexias such as 
pemiaous ansnua. 

4 Large hyaime cell leucocytosis as m mahru 
(i) \Mthout leakage into the circulating blood 

5 Uith Cuoours (ntotnng bone marrow 

Lymphoid Mydoma 

6 ^\lth regional uwodtng tumour like growth* 

Ly mphosarcoma 

7 With general lymphoid hyperplasia and sub' 
acute i^ectiOQS 

Siatut Lym^A<z/i<nis 

B Reactions and Hyperplasias of GnntJar &1U. 

(d) itb leakage into the orculating blood 

S tVTth infiltration of the organs 

Mytloid Leuhrtma 

9 >\'ith ini-ading tumours of the m>elQid tissue 

Myeltnd Chtoroma 

10 Polymorphonuclear leucocytosis, often with 
focal uifiltraiion of tissue as m a xnajonty of 
acute infections. 

11 Eosmophil leucocytosis as in man) animal 
parasitic diseases etc., sometimes iv7tb focal 
infiltration of tissue os in asthma. 

(6) Wthout leakage into the blood 

12 Wth tumours of oj^Ioid tissue 

hiytloid Mydoma 
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C. Tumour like sw elling of Dymph Glands with nodules in 
Spleen associated with a gradual replacement of 
lymphadenoid tissue by overgrowth of stroma and 
endothelial elements, probably infectne 

13 Hodgkin's disease or Ly ntphadenoma 

0 Reactions and fi>'perplasias of Red Cells 

(а) With leakage into the mculating blood 

14 Poljcythamia 

(б) Without leakage into the blood 

15 Red cell myeloma 

HEMORRHAGIC DISEASES 

Haemorrhage, or escape of blood from the vessels or heart, 
IS a feature of a great many diseases It is due either to a 
damage of the vessel or heart naO from disease or m;ury, or 
to unusual blood pressure wuhm Kot uiliequently both 
factors are operative Sometimes it is due not $0 much to 
these factors as to deSaent coagulability of the blood That 
IS to say, some slight imperceptible injury starts the hsmor 
rhage and nature bSh to dose the breach Haemorrhages 
may be localised and solitary or widespread and numerous , 
when very nunute the term petechial hicmorrhage is applied 
Most of the localised or focal harmorrhages are dealt with 
under the heading of the various organs — ^lung, brain, etc. 
Conditions in which hamoiihage is a feature — where it 
occurs as a widespread mamfestation — may be classified 
together as Hsmorrhagic diseases The morbid anatomist 
meets with these widespread hemorrhages frequently They 
are to be sought for in particular situations, notably skui; 
serous membranes such as pleura, pentotieum, pericardium , 
mucous membranes such as lotestme, bladder, and, less 
frequently, m solid organs such as spleen and bram The con 
ditions m which they are found may be classified as follows 

1 Infective diseases such as pyaima and ulcerative endo- 
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carditis, and speafic infections such as cerebro spinal menm 
gitis and epidemic encephalitis In such cases the factor 
which weakens the vessel wall is the toxm of the bactena, 
sometimes it is an infective embolus bJockmg a vessel 

2 Toxic conditions such as jaundice (where the damage 
to the vessel wall is due to the action of the reabsorbed bde 
salts), snake bites, quinine poisomng 

3 Cachectic conditions such as scurvy and the severe 
animias, notably pernicious anxmia. The factor here is 
defiaent nourishment of the vascular endothelium, which 
gives way in consequence 

4 Cases where there is a sudden nsc in blood pressure, 
such as death from suUocation 

Purpura is a term which u seldom used by pathologists 
In Its ^nical significance it covers cases where visible hzmor 
rhage into the tissues ts a roam froture The hUowtng 
types may be distinguished 

I Purpura kamerrhasua a fault of the blood m which 
the blood platelets are greatly diminished Jn fatal cases 
hAmorrhages are found into vanous organs of the body, 
especially into the central nervous sjstcm 

a S^mpU>mahcpurpura,\^unitm which there is usually 
a normal number of blood platelets The pathology of the 
condition u not dear, but it is supposed that some change 
m the small blood vessels causing inamed permeability is 
the explanation of the haemorrhages It u possible that an 
anaphylactic dement is present in such casra It may be 
that m some infection eg by streptococci playsapart The 
incidence of the hxmorrhages u vanabic To those cases 
which are combined with colic, in which diffuse hjemorrhage 
mto the bowel ts found, the term Henoch s purpura has been 
given Such cases are often accompanied by nephritis. 
Rheumaiic or arihntic purpura has been used to designate 
those associated with tsoltiple arthritis 

Scurry is a disease cau^ by improper diet— an excess 
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of meat (espeaally salted meat), and an absence of fresh 
vegetables The particular element wanting m this diet is 
C vitamine It la chatactensed by a swollen, spongy con 
dition of the gums which readily bleed, and by hsmorrhages 
under the skm and into the muscles and joints The disease 
IS believed to be an acid mtoxication ivith diminished alkali 
nity of the blood The coagulation of the blood is slow and 
incomplete, the other characters being those of a secondary 
ansemia Post mortem, beyond the appearances of cachexia 
and the haemorrhages into the skin and musdes, there 15 little 
to note 

Infantile Senrvy (Barlow s disease) is a condition 
which is occasionally seen in infants, not infrequently those 
0! the w dl to-do It is also due to an absence of C vitammes 
from, feeding with boded or pasteurised milk or proprietary 
foods such as dned mSks Marked cases are characterised 
by fusiform swellings of the shafts of the long bones, particu 
burly the tibia and femur These swelhngs are due to hsinof- 
tbage beneath the periosteum The penosteum is always 
highly vascular OccasionaUy the condition is seen also in the 
upper extremities Fracture of the shafts of the long bones 
IS occasionally met with Microscopically, the bones ate 
abnormally vascular and there is absorption of the bony 
trabeculs There is also defective bone formation, and the 
marrow may be replaced by myxomatous tissue 

HamopUlia is a hereditary disease occurring almost 
exclusivdy in the males but transmitted exclusively by the 
females of a family It is characterised by a tendency to 
persistent bleeding either spontaneous, or from shgbt wounds, 
such as the socket of a tooth Although sometimes fatal, 
nothmg abnormal is to be found post mortem It is stated 
that there is an unusual thinness of the blood vessels mth 
fatty change in the ultima This, however, is not alway* 
present, and may be merely the result of secondary anemia 
Without doubt the uncontrolled bl^mgs are to be ascribed 

8 
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to defective coagutabJity lo the blood, in iill probability to 
a defiaency in the amount of prothromfam. Sometimes 
the hrge joints, espeaaDy the Lnee, show in this condition 
appearances not unItXe those found m rheumatoid arthntis 
TTicre ts thiclening and fibriOattoa of the synonaJ membrane 
with the /onration of fnngcs which are cohuted ycUoir red 
from old hemorrhages At the same time there is also 
destnictian of the articular cartilages 

DISEASES OP THE EOHE ilAEHOW 
At birth the bones of the body, both long and flat, are 
filled with active, blood producing marrow, and contaan no 
fat. Certain bones, notably the sternum, innominate bones, 
\ ertebrjc, and nbs, retain this character throughout life , but 
in the case of the long bones a gradual process of transfomia 
tion of the red marrow mto fat occurs This process begins 
to be sTsible about the age of puberty Conmeoong in the 
shaft It gradually extends towards the ends of the bones 
Islands of actii e marrow remain e% en in the shafts, especially 
m relation to the bone itself, but the main reservoirs of hxmo* 
poietic tissue in the long bones are to be found in the ends 
From all these reservoirs, should a demand for increased 
actinty arise, the blood forming tissue ts able to extend, and 
It may be again to occupy the marrow canty of the shaft 
At the autopsy the marrow should be ecamined in 
such iradDy ftccessiblc positions as the nbs bj pressing the 
marrow out by means of bone forceps Hhns of the marrow 
can then be made and, after fixation (best m corrosive 
sublimate), stained by such methods as \\ right s, Leishnan s, 
or Jenneds An examinatwn of this kmd will gi\e informa 
tion as to the cell process taking place in the marrow generally, 
but m order to obtain some notion of the extent of the active 
marrow area, whether or no regenerative and hyper 
trophic changes have occurred, the marrow of the shaft of one 
of the long bones slwuld be investigated Of course more 
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complete information is obtained by examining the whole 
length of the bone in section, liat this is seldom permissible, 
and the pathologist has to be content with an examination of 
a small segment of a shaft of, eg, the femur This exanuna 
tion may readily be earned out by makmg a small masion 
on the outer aspect of the thigh, inserting a narrow saw and 
removing two or three mches of bone In this situation the 
marrow may be scooped out in mass by means of a needle 
or sharp narrow knife, fixed like any other organ or tissue, and 
cut m paraffin or cellotdin FQois may at the same time be 
made should it be considered necessary 

Another situation in which an investigation of marrow is 
readily earned out is the bodies of the vertebras Shces of 
bone can be removed from the spinal column, especially m the 
projecting lumbar region, by the use of a flat saw with the 
back removed 

The marrow should be examined more especially m all 
cases of ansmia, m cases where there is enlargement of spleen 
or lymph glands, m infective conditions such as pneumonia or 
endocarditis, and m coses of malignant tumour, particularly 
of breast, prostate, and thyroid gland 

The functions of the marrow are (a) the formation of red 
blood corpuscles, (i>) the formation of ^ types of white blood 
cells and of blood platelets, {e) the destruction of effete red 
cells, (d) the formation of an mtemal lining to the bone by 
which new bone can be produced or removed, and (e) the 
storage of fat The two roam functions are of course the 
formation of red and white corpuscles, and the chief patho 
logical changes are found in relation to diseases of the blood 
involving these cell elements The centres for forming the 
two types of corpuscles are mixed up with one another so that 
when any unusual demand is made upon one or other function 
the mcreased activity on the part of one type of tissue r^ults 
in mterference with the function of the other type But the 
marrow possesses in remarkable degree the capacity to 
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hypertrophy in response to an mcreased demand for its cell 
elements, red or svhitc This hypettroph> tales place from 
the active cell forming marrow at the expense of the fatty 
marrow situated chieSy m the shafts of the long bones 
WTien all available space is occupied by actl^ e marrow the 
area can be still further mcreased by absorption of bone 
This sometimes tahes place m sesere cases of pemiaous 
an*nua. Moreover, under sinular arcumstances meiasiatie 
depcstU of active marrow may be found m organs such as 
liver, spleen, and IjTnph gtan^ In fact there is probably 
DO organ of the body so capable of rapid and extensive 
response to a stimulus 

Inasmuch as there are, roughly spcalang, two types of 
cells produced by the marrow, so two types of regenerative 
hypcrtrophyaretobcdisUnguished (i)rT}t}trotIasttemarTffx, 
in which the response is mainly on the part of the red cell 
fanmeg tissue, and (s) frueeUamc mrrine, in which the re* 
fponse u chiefly from the leucocyte-forming cells, 

ErrthrohUstie hlamw » found in cases where there has 
been a call upon the red eel] formmg (uncuon, such as armnias 
of all kinds both primary and secondary «ith the exception 
of aplastic anannia It is also found m the disease poly 
cythxBua rubra. The marrow a redder than normal and 
extends from the ends into the shafts of the long bones, 
replacing the fatty tnarrow In extreme cases, as in per- 
nicious anxrua, the appearance has been compared with that 
of red current jelly In this disease the bony trabecule may 
be absorbed to a certain extent, leai-mg the interior of the 
shaft smooth. It is m this disease also that metastatic 
deposits of red marrow sometimes occur m organs such as 
spleen, liver, and lymph gland These deposits are,howe\er, 
only visible on oucroscopic examioatioa. 

iltcroscej’ua]!/, this type of marrow is characterised by a 
relaore increase in the number of red cells chiefly cl the 
naclcaled vanety, many of these showing evidence of acure 
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division Moie espeaaHy m pemcicms anaemia ihe nucleated 
red corpuscles are of a specially large type (megaloblast). 
Another function of the marroir is often stnkingly m evidence 
in pernicious anaemia, and that is the blood-destroying function. 
Thus phagocytosis of endothelial cells for red corpuscles and 
barmatoidin and hzmosidenn pigmentation is often very marked 
Zieticoblaatie Marro'V? is found in all infective conditions 
assooated with the presence of ex<»ss of leucocytes in the 
arculatmg blood, e ; pneumonia, infective endocarditis It 
is also found m the two types of leukxmia Two vaneties 
of the condition are distmguished according to the type of 
cell chiefly involved m the reaction, whether granular cell 
(>T^elo(ytte) or small hyalme cell (lymphoeytte) In virtue of 
the greater dilution of the red cell elements such a marrow has 
a paler appearance than the nonnal The more marked the 
reaction the greater is the replacement of fatty marrow by 
this pale red marrow In the leuksermas the replacement is 
often complete, extending throughout the shaft , the marrow 
has a mottled appearance due to paler patches alternating 
with red erythroblastic tissue 

iftervieopifa/fyf such marrow shows increased proliferative 
activity on the part of the white cell forming tissue. Myelocytes 
of all kinds are to be found tn process of multiplication. In 
infective conditions and m myelocythsmia the granular cells, 
both fine and course, predominate In conditions such as 
status lymphaticus, nckets and lymphocytbsmia the lympho- 
cytes predominate. In both types the red cell forming function 
IS relatively quiescent, so that nucleated and fully formed red 
corpuscles are few, and as a result there is a relative diminution 
of the red elements in the circulating blood. 

Aplasia — Although m a majonty of instances the bone 
marrow responds to the formative stimulus, in some cases it 
fails to do so or does so only imperfectly This failure, 
complete or incomplete, may be due to a congenital defect, 
to some toxm mhibiting its activities, or to some tissue, 
fibrous or neoplastic, occu{^mg the mtenor of the bones 
The result m. all cases, la same— a. failure adenjiatelg to 
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rephce th* blood Trhidi aie corstanOy bew» destroyed 
in the wear and tear of life, with consequent anxmia. Such 
an anxmia is knomi as aplastic (<ee p loo) 

Deseaeiationa. — ^In old age and under the influence of 
chronicallj acting toxins the acuve marrow tissue is apt to 
be replaced by fibrous or nyxomatous tissue The poison of 
syphilis is pecufiarfy apt to act m this way with resnltii^ 
severe anxmia, Areas of focal necrosis occur m the bone 
marrow in cases of t>’phoid fc^xt just as they do m such 
orgaca as spleen and It\-er 

XnHaiunatlo&s. — Organisms of all lands hate a specul 
tendency to fodge in bone marrow This is no doubt due to 
the snsculanty of the tissue As these inflammations early 
affect the bony tissue, they are properly considered under the 
heading of osteomyelitis (see p j*S) 

TttBwar*. — Tumours ocoimng m the mtenor of hones may 
be pTtmaty or secondary The pmeary ones fonn a group to 
which the term tfi^elerw is pven. They are all of the nature 
of sarcomas and bear a relation to the blood diseases known 
collectively ai the leukamuas They must be distinguished 
from the myeloid or giant cell sarcoma (see p jflj) 

Such tumours are commonly multiple and occur in many 
bones at the same time They appear as grey or pink areas 
in the marrow, absorbing the bone and thus leading to 
spontaneous fracture HetasCases in tissues other than bone 
marrow arc rare A peculiar form of albumose (Bence-Jones) 
appears a the unne in some cases of mulliple myeloiua. 

Micresevf’itally, four forms of i^is myeloma are distingv sheiL 
One, which arises from die jwim-tise oscleatrd red cell and 
IS composed of small round cells, w eairemely rare ard is 
known as erythrocytoma. Ano her lype is composed of 
lymphocytes and another of pbitna celb SftJI another ra 
which the cefls are Urge and nuy be grannlar arises from the 
mytlocjtcs and is known as myelocjaotna. (Set tah’e, p. 109). 
Seaniary gnrt&s in marrow are taually carcinomas 10 
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which the pnmary tumouis are found in prostate, breast, or 
thyroid They lead to the formation of more or less fibrous 
tissue which with the tumour tissie replaces the manow 
proper, leading to a form of secondaty anamia (osteosclerotic) 
Sucli secondary deposits commonly arrive by way of the 
blood stream as the marrow possesses no lymphatics, but 
direct mvasion of the vertebrre by contmuity of tissues from 
infiltrated retro-pentoneal glands probably occurs 

DISEASES OP LYMPH GLANDS 
Atrophy of the lymphadenoid tissue occurs m old age. 
The fibrous stroma of the nodes mcreases at the expense of 
the lymphatic tissue Thus the glands become smaller, 
firmer, and, unless pigmented, paler m appearance 

Amyloid degeneration of the artenoles of the lymph 
foUides and of the reticulum t$ sometimes found m the 
conditions tn which waxy disease tends to occur It u found 
occasionally apart from the generalised disease as local 
amyloid Such glands are pale, somewhat translucent, 
enlarged, and firm 

Eyalme degeneration of the reticulum of lymph glands 
IS a common occurrence in tuberculosis and other infect 
ire diseases The connective-tissue fibres become swollen, 
homogeneous, and stain uniformly with aad dyes such as 
eosm or fuchsin 

Calcification of lymph glands is a common occurrence 
m old, healed tuberculosis, the calcareous material being 
deposited m the necrotic caseous foa Sometimes com 
paratively large aggregations of mineral salts are found, the 
size of a pea IVhen jugged these may work their way 
through into a channel such as a bronchus, causmg, it may 
be, severe basmorrhage m so doing 

Pigmentation. — ^The pigment found m lymph glands may 
be denved from internal sources sudi as extravasated blood, 
or from external sources such as carbon, stone, aad the colour 
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mg matter used m tattooing Girbon pigmentation more or 
less pronounced is practically a constant finding in bronchial 
and mediastinal gland:> 

The particles of pigment become deposited first m the 
smuses They set up imtation assooated snth proliferation 
of mdotheiial and conncctisc tissue cells. Such glands are 
enlarged, firm, sometimes hard and gntt>, grey, bU^, ) cUow, 
or parti-colonred, accordmg to the pigment present. The 
miooscopic appearances are those met with la chronic 
Ijmpbadcmtu 

CEdema of lymph glands is common in cases of passive 
congestion, drops) , and rn'limmation of a.n acute type Such 
glands are enlarged, pale, or pink according to the amount of 
congestion, translucent and moderately firm, but exuding 
fiuid on pressure. MicroscopicaUy, the sinuses are distended, 
and the sonous tissue elements more or less widely separated 
from one another 

AenU Lymphadenitis — Thu u to be seen in the glands 
through which dram the lytsphatia of any ana that happens 
to be the seat of acute mi!amnutoi> changes , the axillary or 
inguinal glands m cases of poisoned wounds and bubonic 
plague, the mesencenc glands in typhoid fever The gland 
IS enlarged, often congested, fairly firm m consistence, some* 
times Kith areas of hzmorrhage or necrosu, or o'en softening 
and suppuration 

Murvtccftcixlljf, the blood ressels are congested , there is 
in'ihration with laAamnu'ory exudate, which is sometimes 
fibrinous, proliferation and throw rag-otT of the endothelial 
cells laiing the smnses areas of loeTM>nh.sge and necrosis, 
with possibly acccmula'ions of polymorphonuclear leucocytes, 
and in some cases (plague, typbod) the causal organism m 
considerable numbers. 

Chronic Lyaphidenltis.”— Thu u to be ob se rved m 
connection with areas wl ere there n chrome inflammation cf 
any kind, aUo as the result of the presence of pigment. The 
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gknd IS enlarged and firm, the capsule thickened and often 
adherent to neighbounng glands On section, the structure 
u pale unless pigment is present 

Mtcrosc»pteaIly^ there is fibrous overgrowth in the capsule 
and traheculse There is also catarrh and proliferation of the 
endothelial cells of the sinuses and proliferation of the 
lymphoid cells 

Tuhercnlons LTtnphadenitia — This is a very common 
condition, and should be carefully looked for m all cases. 
The glands which are the seat of the change are enlarged 
In the early stage they ate discrete, and, on section, grey and 
translucent, with, as a rule, areas of opaque white or yellow 
caseation. In the later stages they tend to be adherent to 
one another and to surrounding structures, their capsules are 
thickened, and, on section, the gland substance shows caseous 
(Fig 37) and sometunes also calcareous change Evidence 
of tuberculosis should be looked (or more especially in the 
cervical, mediastinal, bronchial, mesenteric, and retro* 
peritonea! groups of glands 

AUcroteofually, la addiuon to the changes found m a non 
speafic chrome infiamautioD (see above), there are typical 
tuberde follicles and areas of caseaiion Tuberde bacilli are 
commonly few and scattered. When they occur they are usually 
to be found m a zone at the margin of the caseous area. Occa 
sionally they may be found id considerable numbers, and 
sometimes in the giant and epithelioid cells Hyaline and 
very occasionally amyloid change may be found in the stroma 
and walls of vessels 

Syphilitic Lymphadeutls — ^In the primary stage of the 
disease the lymph nodes draining the area of infection show 
the appearance of an acute inflammation, sometimes with 
suppurative softening 

In the secondary stage many different groups of lymph 
glands, cervical, epitrochlear, axillary, inguinal, tend to be 
enlarged and firm 

Microscopic sections show proliferation of endothelial cells 
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fibrous tbKlenm^ of capsule and trabeoila: 

OaxtSemay remain in this condition for a long penod, 
oFthey may undergo resolntion 

In the tertiary stage lymph glands may become the seat of 
chrome infiammatory processes and occasionally of gummata, 
which show the usual features of a caseous centre surrounded 
by a fibrous capsule. 

LymphadesoBia or Hodglon's Disease {also known as 
Psecdoleukamia) — ^This is a condition whid, on the one 
hand, resembles malignant growths, and, on the other hand, 
the chrome inflammatory conditions, such as tuberculosis 
Certain cases, with all the chamctenstic appearances of 
lymphadenoma, have been proved to be tuberculous by 
inoculatmg animals with portions of glands Other cases 
resemble very dosely the appearance in lympbosarcnma. 

The changes m the gt^ds consist of an enlargement, 
usually greater than that found ta tuberculosis, of a group or 
of several groups, such as the cervical, axillary, mediastinal, 
abdominal, inguinal The cer\ical group u the one most 
frequently first aflected (Fig 38) The glands while enlarging 
tend to remaui discrete (cf tuberculosis) They vary m sire 
from a pea up to a hen's egg They are usually firm On 
section, they are grey and somewhat translucent with obvious 
bands of shining connective tissue, and possibly with yellow 
areas of necrosis These areas of necrosis diSer from the case- 
ous anas found in tuberculosis ID being small and less opaque 
Micreicffptcally, m the carbest stage there u a hyperplasia 
of the lymphocyte cell elements , later there rs a multiphcatron 
of the endothelial elements at the expense of the lymphoid 
cells, which may be relaiwly Jew and far betaeea Many of 
these endotheh^ cells have more than one nucleus, but when 
there are soeral nuclei these are in a group, not penphenlly 
arranged as in the typical giant cell of tuberculosis. The 
tissue not infrequently shows inGltratioa with eosinophil leuco- 
cytes. There is always a greater or less amount of con 
nective tissue 6bres, both in omnection with the capsule and 
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m the substance of the gland The fibrous transformation is 
found most marked in the more advanced cases Areas of 
necrosis may be present Hyaline swelling of the connective 
tissue fibres may be present. Observers such as Fraenkel and 
Much claim to have demonstrated a granular form of the 
tubercle bacillus More recently a diphtheroid organism has 
been isolated by Negri Bunting and Yates by injecting this 
organism into monkeys have produced lesions similar to those 
found in Hodgkm s disease But similar bacilli have been 
found m other widely different disease There can be little 
doubt that the disease is due to some organism, but it is fairly 
generally admitted that the germ has yet to be discovered 

Similar changes are to be found m certain of the mtemal 
organs, more particularly the spleen (see p 129), less frequently 
the liver (p 241) and lungs 

Hypertrophy —Under this headmg may be considered 
the somewhat indefinite condition known as Status Lymfhatt- 
cus Found chiefly m young children, the disease, if such it 
may be called, u charactensed by a general pallor of the skm 
from ansmia, while at the same time the child is well 
nounshed, often fat In older people the sexual organs 
show imperfect development, and the suprarenals are small 
The lymphoid tissue of the body generally is increased— the 
tonsils, lymph glands, spleen, and lymphatic tissue of the 
mtestme are all enlarged The thymus gland either does 
not show Its customary atrophy after the age of twenty, or it 
may actually be increased in size In some cases no more 
than this lymphoid hyperplasia is found after death In 
many mstances this is compbcated by an mfecUon such as 
a broncho pneumonia But there would appear to be no 
doubt that those with this diathesis easily and often suddenly 
succumb to conditions not usually fatal in more robust 
individuals Some regard the condition as one of subacute 
infection, others see in it a aingenital fault affecting the 
lymphoid tissue A certain proportion of the fatal cases in 
lihildren are due to cerebral hsmorrhage apparently connected 
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with imperfect development of the walls of the blood vessels 
of the bram. 

Tnmonrs of the Lymph GUsda — Lymphomata or 
tumours of lymphabc tissue, in «hich the various elements 
retain their normal proportions, may be found m the mcdi 
astinum, tonsOs, etc 

Lymphosarcomala or malignant growths arising m connec- 
tion with, and having the structure of lymphatic tissue, are 
found not infrequently in the mediastmum mvadmg the 
roots of the lungs, or m the abdomen. They tend to produce 
metastases m the other organs They form a very malignant 
tj^pe of tumour, and usually show nucroscopically the appear 
ance of a roimd-cell sarcoma 

Secondary growths in glands are to be looked for in all 
cases of malignant disease, more especially in caronoma 

DISEASES or TEE SPLEEN 

Bnptsre of the spleen is common m severe injunes of the 
abdomen The bteedmg from the tom organ is usually severe, 
andmaybefatal AspIeenenlaTgedfromdtsease.asinmalana, 
is apt to rupture from a comparatively sbgbt injury 

Atrophy — ^This is practic^ly a normal process in extreme 
old age The organ beromessm^er. Its capsule thickened and 
shnvelled On section, there is found an increase of fibrous 
tissue, the pulp is of a dull, reddish brown colour and 
bloodless Ihe organ is somewhat tough in consistence 

Waxy or Amyloid Degeneration — This change is to be 
looked for in all cases of prolonged suppuration, advanced 
tuberculosis, and visceral syphilis There are t»o types of 
the condition 

(r) Sago — ^The organ is usually somewhat maeased in 
sire, but the increase may not be marked In consistence 
It IS usually firm, and, when cut mto, the edges remam sharp 
The cut surface shows numbers of round, translucent areas, 
umform in sire, but varying in sire in different cases, and 
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regular in distribution (Fig 34) These give the typical 
mahogany brown reaction with iodine solution 

Microscopically, the waxy change is found to be chiefly in 
the hfalpighian bodies The central artery may or may not 
be affected Round the artery there » often an area com 
paratively free from the change The elements affected are 
(i) the connective tissue of the capillaries, which run from 
the central artery to open into the pulp , and (2) the reticulum 
of the lymphoid tissue. The lymphocytes themselves are 
pressed upon and disappear In addition (3) the inter 
muscular connective tissue of the middle coat of the artenoles 
running through the pulp will probably show the change 
(2) DiJJuse — In this variety the organ is always distinctly 
enlaced It is firm, shows a sharp margin on cutting, and 
its cut surface has a translucent appearance and is of a pmkish 
red colour With iodine adiffuse mahogany brown reaction is 
given 'nustypeistheoncmostusuallyfoundmsyphiliticcases 
Mienseopieally, the change may be found, as m the previous 
vanety, m the Malpighian bodies, but often it is restneted to 
the walls (penendotheiial connective tissue) of the venous 
sinuses Frequently the sinuses are particularly well seen, 
owing to the organ being the seat of chronic venous congestion 
The artenoles of the pulp, and sometimes those of the 
Malpighian bodies, may show the change 

Hyaline Degeneration of the artenoles of the spleen is 
found in cettem infective fevers,suchas diphtheria and scatlat* 
ma The condition gives nse of itself to no obvious alteration 
Microscopically, the change is found chiefly in the intima 
of the artenoles, which show a homogeneous swelling, partially 
obliterating the lumen of the vessels. 

Pigmentation. — The spleen is specially liable to post 
mortem pigmentation owing to its position close to the 
stomach and laige bowel The organ shows a greenish 
black colour, whK^ penetrates (oc a variable distance into its 
substance It is doe to the action of the sulphuretted 
hydrogen escaping from the hollow viscera and actmg upon 
the free iron m the organ, producing black sulphide of iron 
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In severe anxmias, in malatia, and m toxic conditions, 
there is increase of iron coniatmng pigment m the organ. 
This, more particularly in the case of anxmias, may be m 
such quantity as to be demonstrable to the naked eye The 
Prussian blue reaction with dflute hydrochloric and and 
potassium ferrocyanide is usually not well seen m the case 
of the spleen, owing to the large quantity of blood m the 
pulp 


aRCULATORY DISTURBANCES 
Hiemonha^ — In addition to large hxmorrhages the 
result of injury small petechial luEmorthages are found 
These are a common accompaniment of the toxic spleen of 
pneumonia and other infective diseases 

Acute ConfestioB or Actlre Eypertemla.— ’This is 
constantly seen m acute tone condiQons, such as pneumonia, 
septicsnua, acute fevers, etc. The spleen is enlarged, soft 
as a rule (although m typhoid fever it is often fairly firm), 
and pale m colour On section, the pulp u found to be very 
soft, often capable of being washed away in a stream of 
water The colour is a creamy pink The Ualpighian 
bodies are sometimes promment, more especially m children 
There are not infrequently hxmonhages 

Microscopically, the sinuses are found to be distended with 
blood, which shows a larger proportioo of «bite cells than 
usual. There is swelliog of the endothelial cells lining the 
sinuses, and these can often be seen to contain red blood 
corpnsclea In typhoid fever, areas of focal necrosis are 
always found, and of en distinct masses of banlli. In other 
conditions, organisms may be demonstrable, and even the 
commencement of abscess formation may be found. True 
abscess formation in the spleen is rare 

Chronic Venous Congestion or Passive Hypenemla. — 
This condition is found to (i) duonic valvular disease of the 
heart, (*) chronic pulmonary disease, (3) cirrhosis of the liver 
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The spleen is uniformly enlai^ed, retaining its normal 
shape and notches There may be opaque areas of chronic 
perisplenitis Not infrequently depressed jellow areas (pale 
infarcte) or dimples or puckenngs indicating absorbed infarcts 
are visible on the surface (Fig 32) The remainder of the 
organ is of a dark purple colour In consistence it is firm 
The cut surface is dark purple, with white specks and lines 
indicating trabeculs, whidi may be more prominent than 
usual Malptghian bodies are not easily seen 

Afi(roseo^ieally, there may be some increase of the penendo 
thelial connective tissue in the walls of the sinuses The 
sinuses themselves are distended with blood. Their endo- 
thelial cells are swollen and show inf^^ased phagocytosis of 
red blood corpuscles Pigment demea -om these latter may 
be seen in the cells Under the microscope it is exceedingly 
difficult to distuiguish chronic from acute congestion 

iCi 

Infarction.— Thu may be due to ( -holism, (2) 
OiTomiiotts occurring in a diseased artery 0 /em 

The lafarctcd areas may be red or pale, and m the early 
stages are raued above the surface (Fig 31) Later on they 
become depressed, and eventually form a pucker on the 
surface and cicatn'c m the substance The larger infarcts 
may extend nght across the surface of the organ On 
section, the smaller ones are, as a rule, wedge-shape, and 
situated superficially The blocked vessel may be vuible 
at the apex of the wedge, the base being formed by the 
surface of the organ In the case of the older infarcts a 
zone of fibrous tusue forms round the margin Wthia thu 
there u frequently a zone of yellow (hsmatoidin) pigment 
Rarely the infarcted areas may undergo softening Thu 
softening may be simple or septic 

Mtcroscojnc Appearances — In the earliest stage (red 
infarct) all that is to be noted is overfilling of the sinuses with 
blood and the presence of fibnn filaments between the blood 
cells. Later (pale infarct) the nuclei of the splenic cells are 
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found to ha^e lost their cluractenslic staining reaction The 
outline of the sinuses and individual cells may still be seen. 
Still later, all evidence of structure disappears. Round the 
iofarcted area there develops a rone of granulation tissue, con 
sitting of young blood vessels, leucocytes, and fibroblasts in 
ranous stages of deielopment Within this rone, bunches of 
yellow aacular crys’als of hxcnatoidin are frequently to be 
observed. 

INFLAMilATIONS 

Aento Ferlsplenitu {s' seen m all cases of acute general 
pentomtis / 

Chronic Fensplenitis is very frequently seen as pearly 
white areas of thickti^g m the capsule of the organ The 
thickening may beA^jnsiderable and scry hard, even like 
cartilages It is frequent m cases where the organ u enlarged, 
as in teukxm^ Adhesions to the panetes are cot m- 
freqnently a.<^iated In cases of tuberculous pentomtis 
the capsu]< d^^' organ often shows cbaractenstie tuberde 
granu'srfions ^ 

Acuta Inflaumatloa of the Epleea Substance. — 
lIicrcMirgamsms cuculating in the Uood sueam are v ery apt 
to be strained off to their passage through the spleen. Hence 
m conditions such as pneumonia and typhoid small colonies 
of the causal germ arc frequently to be found in the spleen 
pulp These may or may not be associated with small foa 
of necrosis On the other hand, anything in the nature of 
large centres of acute infianunation are rare This is no 
doubt due to the large amount of blood whicb the organ 
contains, germs not multiplying readily in blood itself The 
appearances m such spleens hav e already been discussed under 
acute congestion OccasiouaDy in septic infarction an 
approximation to suppurative softening may occur 

Chronic Interstitial SpIenJtia.— Hus condition, assoa 
ated with enlargement and mcrease in consistence owmg to 
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fibrosis, IS met with m a \anety of diseases, such as chronic 
%encms congestion, lymphadenoma, IcuVsnua, and malana 
The increase m the fibrons tissue v-anes greatly m CKtent and 
position It IS always fonnd m the tmbecuhc and capsule as 
well as round the vessels In lymphadenoma it is found 
chiefly m the Malpighian bodies, m leuksmia mainly m the 
pulp InaUthereisatendencytopigmentationinconnection 
with the growing fibrous tissue The lymphoid elements 
tend to disappear while the endothelial cells increase m 
number 

Tnberealosis of the spleen is m>anably associated with 
tubercle elsewhere Two types of the condition occur 
(1) The commonest form is mthary tuberculosis associated 
with generalised mfection The organ is usually not much 
altered in size Scattered through it are numerous mmute 
grey, white, or yellow pomts, which are often difficult to 
distinguish from Malpighian bodies 

MtcroseopiCaUy, there are found tubercle follicles with giant 
cells and surrounding epithelioid cells, or centres of commen 
cing caseation 

(3) The other form of tuberculosis in the spleen shows 
la^e, rounded, opaque white or yellow caseous masses 
scattered through the oigan, the so-called ‘ hard bake " 
spleen, from the resemblance to almond toffee (Fig 33) 
This variety is found chiefly m children 

Lymphadenoma or Eodghins Disease (also known as 
Pseudoleuhsiua) — This is a disease primarily of the 
lymphatic glands O’ ***) The spleen is, however, \ery 
constantly affected, especially m advanced cases ^\’hen 
affected the organ is almost invariably enlarged The 
enlargement is uiuform, although there may be projections 
on the surface On section, numerous opaque, pale bodies, 
angular m shape and more or less uniformly distnbuted 

9 
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{Hg 35), are to be seen Sometimes they are grouped into 
masses (Fig 36) At first grey and somewhat translucent, 
they become more opaque white m the bter stages, and 
stand out m marked contrast to the general colour of the 
spleen, which is pink to dark red The whole appearance 
of the cut surface is compared to masses of suet in a 
pudding 

Microseepically, the appearances are essentjally those seen 
m the lymphatic glands. The change is pnmanly m the 
Malpighian bodies, which in the early stage show merely 
hyperplasia of the lymphocyte cell elements. Soon the large 
spindle-shaped endothelial cells appear, many of which are 
multi nucleated, while the lymphocyies dimmish in numbers 
The large endothelial cells tend to pass into the pulp, and as 
they are actively phagocytic they take up red cells, and later 
show hsmatoidin pigment. Fibrosis commences at a con 
patatuely early stage, and later the Malpghuin body may 
become entirely transfonned into a knot of well developed 
fibrous tissue. Not infrequently areas of necrosis occur, as in 
the lymphatic glands. 

For changes m the spleen in the v'unous blood diseases see 
under leuksmta, etc 

Tumoun of the spleen are rare 

Angiomata and angiosarcomata, the latter with secondary 
deposits in the liver, are described 

Secondary tumours are also rare, sarcomata being occasion* 
ally found 

EXASirvATfOv or the Spi-eev keuoi ed pROif T«c Body 
Note m the first lostance the sue of the spleen The 
normal organ measures about $ inches by 3(155x75 cm.), 
and the weight is 5-S ox (150-150 gm.). If the spleen is 
enlarged, note whether this enla^ement is uniform, the organ 
retaining its normal shape, or localised The spleen is uni 
formly enlarged in acute congestion, chronic venous congestion, 
am}-loid disease, lymphadenoioa, Ieuka.mia, malana, etc. It 
IS irregularly enlarged in some cases of t^mphaderoma, in 
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tumour and cyst formations It is dimmished in sue in the 
atrophy of old age and m H-astmg diseases. 

Examine the surface for ^thickenings of the capsule, peri- 
toneal tubercles, evidence of infarction, etc. Detcmune the 
consistence The normal organ is moderately Ann. In 
acute congestion it is soft, in chronic venous congestion, 
waxy disease, lymphadenoma, and leukaemia the consistence 
IS increased. After making a longitudinal incision into the 
organ, note whether the edge of the cut becomes rounded, 
as IS the case when the consistence is soft, or remains sharp, 
as IS the case when the consistence is increased Examine 
the cut surface for the relative prominence of the Malpighian 
bodies (these are usually much more obvious in children than 
m adults), for haemorrhages, infarcts, opacities, etc. Note 
the general colour of the organ, which normally is brownish 
purple. 


DISEASES or THE THYEOID OLAND 
There is no organ of the body in which sue and weight 
vary so greatly as m the case of the thyroid gland This is 
due to the widespread prevalence of an enlargement usually 
termed goitre or bionchocele This tnlaigement occurs both 
in a sporadic and an endemic manner It is diSicult there- 
fore to give a uormal weight for the organ at any age It is 
stated that the normal adult gland should not weigh more 
than 25 3 ® g™ (about one ounce) The gland is larger in 
females than in males, and it undergoes an increase in size 
during menstruation and pregnancy 

Accessory thyroid tissue sometunes occurs, usually m close 
contact with the mam gland, occasionally behind the sternum, 
where a goitrous enlargement may lead to pressure eSects 
These accessory glands must not be confused with the para 
thyroids, which are distinct organs mth a function of their 
own. 

Aplasia or congenital absence of the gland results m 
congenital myxotdema characterised by dwarfism and idiocy. 
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Instead of the two lobes of the gland are found nodules with 
mucus-containing cystic spaces 

Atrophy of the gland in infancy gives nse to the sporadic 
form of cretinism, and m adult life to myxadema. Endemic 
cretinism is associated with a goitrous enlargement of the 
gland It occurs in the regions m which goitre is common, 
especially in the VTilkys of the Alps and Himalayas The 
Cretin b a dwarf m whom the growth of the skeleton is spea 
ally arrested The skin is dry and the hair tends to fall out 
The subcutaneous tissue is swollen, leading to pallor and puiE 
ness of the face The nose is depressed The abdomen is 
prominent, and pads of fat are present over the davides 
There is usually arrest m the dev-elopment of the brain with 
resultant idiocy, but cases occur in which the mentality is not 
greatly affected As sUted above, the sporadic form of the 
disease is assoaated w itb congenital absence or early atrophy 
of the thyroid The pathology therefore is the same as in 
nyxeedema, i e the disease is due to hypothyroidism, and 
cases rapidly improve under thyroid treatment The 
pathology of the endemic form is not so dear There is 
usually a goitrous ancestry to be traced, and the condition 
is dosely related to that disease, occurring as it does m the 
goitrous areas 

hlyzedema is a syndrome which comes on as a result of 
removal by operation or destruction by disease of the thyroid 
gland The indmdual suffering from it presents a very 
charactensljc picture The mentality is sluggish The face 
has a bloated appearance, the colour is pale yellow, while 
there is a malar flush The bps are thick and the tongue 
large Pads of fat form bdow the davides, and the sub- 
cutaneous tissue generally is soft and mucoid in type (hence 
the name myxeedema), and there is atrophy of the skin 
structures such as sebaewnw glands and hair follicles The 
heart -beats are dimmubed, and the temperature is low. 
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Such individuals exhibit a marked tendency to infection, 
notably to tuberculosis , moreover they show a disturbance of 
carbohydrate metabolism, so that it is almost impossible to 
produce glycosuria (increased sugar tolerance) The thyroid 
gland IS greatly reduced in sue and is characterised by a 
fibrous atrophy in which only a few gland acmi are to be 
found This fibrous atrophy may be preceded by a goitrous 
enlargement or by an mflammatory process Very often in 
elderly people the arteries of the gland exhibit a calcareous 
degeneration Whether this is the cause or the result of the 
glandular atrophy it is impossible to state The actual 
cause of the atrophic change is therefore obscure 

Waxy Degeneration occurs occasionally m the diseases 
which cause amyloid deposits It is associated usually mth 
a goiterous enlargement The amyloid change is found m 
the walls of the vessels and in the basement membrane of the 
gland acini 

Calcareous Degeneration is a frequent complication of 
goitrous enlargement 

Hypertrophy —Under this heading the various types of 
enlargement of the thyroid commonly known as goitre, 
struma, or bronchocele may be considered At the same 
time It should be stated that there is no very clear line of 
distmction between these conditions and tumour formations 
The enlargement is one which omirs sporadically ui most 
parts of the world, but is much more frequently met with m 
certain more or less well-defined districts chatactensed, as 
regards the geological fonnation by limestone deposits 
Such districts are to be found in the Alps and Himalayas m 
the basin of the Great Lakes m Canada and the United 
States, and in Derbyshire, England It is generally recognised 
that the medium of transmission for the disease is the water 
supply Defiaent ingestion of iodine will undoubtedly 
produce the disease, and administration of small quantities 
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of iodme to school chSdren will as ccrtainl7 prevent it. 
There are those who r^rd the condition as due to an 
infection of the alimentary tract 

The pathology of the disease may be stated as follows 
Under certain stimuli the tbjToid gland undergoes enlarge- 
ment due to hyperplasia of its gland elements In this state 
the colloid disappears from the gland alveoli, the lining 
cells assume a columnar instead of a cubical shape Ihe 
walls of the alveoli are thrown into folds owing to maease 
of gland cells and stroma The stutiuh which cause this 
byp«plasia may be physiological, eg ingestion of certain 
foods, menstruation, pregnancy ^t should be noted that 
goitre is much more common in females), or pathological, eg 
infective diseases generally, deHaent ingestion of iodine, and 
the influence of certam others of the endocrine glands, notably 
the suprarenal On the removal of these stimuli the gland 
passes mto a restug stage in «hicb the alveoli become agam 
distended with colloid, and the epithelium cubical instead of 
columnar If the stimulus has been excessive, cumbers of 
the alveoli may be permanently enlarged and cystic In this 
way two t>*pes of goitrous enlaigement arc cxplamed 

I Parenchyviaiovs, best cxemplifled m exophthalmic 
goitre, reprmenUng the stage of stimulation (for descnption 
see below) 

a Colloid or gelalmons goitre, the common type of 
enlargement met with m goitrous areas, representing the 
resting stage following stimulaUon The enlarged thyroid of 
the goitrous area often shows a mixture of the two types 
Such a thyroid is the product of repeated penods of stimula 
tion followed by Testing penods Complications such as 
luemorrliage, necrosis, cyst formation, fibrosis, and calafica 
tioa are common m goitrous thyroids The cyits may be 
hamonhagic, necrotic, or merely due to excessiv e distention 
of alveoli In this way the advanced form of colloid goitre is 
produced The enlargement may be uniform, more frequently 
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one side is larger than the other The surface is nodular 
owing to the presence of cysts On section the cut surface has 
a reddish brown glistening appearance with larger cavities con 
tauung colloid mixed with Uood Areas of fibrosis occur often 
with opaquewhite calcareous deposit and even bone formation 

3 Adenomatous goitre, characterised by the occurrence 
of more or less well-defined rounded nodules pressmg aside 
the glandular substance of the organ These nodules are 
commonly regarded as tumour formations (adenomata), 
although a simQar appearance is produced by nodular 
hyperplasia Two types are distinguished (a) the fatal 
adenoma, so named by BQroth owing to their resemblance 
to the fcetal gland m structure, the alveoh bemg small, con- 
taining little coDoid, and the stroma poorly developed These 
are frequently multiple, soft, and of a greyish red colour, (6) 
eoUoid adenoma, resembluig the colloid gland in appearance 
and difieting only in forming rounded masses pressing aside 
the surrounding gland tissue These tumours are subject 
to the same complications— luemorrhage, cyst formation, 
calcification — as the colloid type of goitre 

exophthalmic Qoltre (Graves’ or Basedow’s disease) is 
a condition characterised in addition to the enlarged thyroid, 
by protrusion of the eyes, mcreased rapidity of heart’s action, 
flushmg, sweating, and tremors The thyroid gland is very 
>-ascular and pink m colour The enlargement is uniform, 
the oigan retaimng its shape On section the most sinking 
change is a relative absence of colloid, although ui goitrous 
areas an admixture with the colloid goitre is common The 
surface has more the appearance of a gland such as pancreas, 
owing to absence of colloid Cysts may be present, but their 
content is mucinous rather than colloid 

The most striking alteration under the tniooscope is 
the relative absence of colloid m the gland aheoli, which 
therefore appear to be collapsed Instead of the colloid which 
stains with the acid dye there may T>e a small quantity of 
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granular material often staimng with the basic dje The 
epithelial ceIL> are columnar instead of cubical Projections 
of stroma co\«ed with epithelium occur into the alieoL, 
which thus t-ary \ ery much m shape There is often shedding 
of the epilhel^ cells mto the al>eoli The tessds of the 
stroma are promment and filled with blood 

In fatal cases of the disease, m addition to the enlarged 
thjToid there maj be found erdargement of the thymus 
gland, endocarditis especially of the mitral ralve, pencarditis, 
enlargement of the spleen, Ij-mpha&c and hxmolymph glaniL, 
ei) throblasbc marrow associated with onimia of s chlorotic 
type, hypertrophy of the left xentnde of the heart. 

The condition is a h>’perplasia of the th}'TDid gland, a 
parenchymatous goitre asstatcdabove, in which thestimulus 
to incrused action is as jet unknown One of the most 
reasonable suggestiomr that it i> connected with the actinty 
of the suprarenal gland 

loflasiBUtie&s of the tbjToid gland (Strumitis) are not 
xer> common They may occur in the course of infectixe 
disease such as tj'phoid fexer diphtheria and septicsmiu 
They may be due to extension of an infammatory process 
from neighbouring parts Larger or smaf/er abscesses may 
form and the condition may be followed by fibrosis and 
fibrous atroph) Chronic mflaniinatorj processes are met 
with m syphilis and in tuberculosis Any of these chronic 
changes may produce the fibrous atrophy of myxeedema. 

Tnaonrs. — ^Thesc faaxe been dealt with in part under the 
heading of hypertroph} Simple adenomata are among the 
commemest They occur chiefly ui relation to goitrous 
enlargement It u difficult to draw a line between them and 
nodular areas of regeneration. The fatal adenoma already 
mentioned is bcliextd by many to arise from embrjiinic rests 
situated m the stroma of the gbnd (Wolfller) Papillary 
adenenrata occasionally occur Other simple tumours— 
fihraina, osteoma, and Uratoma — arc tare Carnnomata are 



DISEASES OF THE PARATHVROID GLANDS 137 

fairly common, espeaally in glands the seat of goitrous 
enlargement Such tumours are peculiarly apt to metastasise 
m bones, more especially those of the face and thorax 
They may be spheroidal cell, acuious, or papillary m type 
Sarcomata of various types occur Hasmangiosarcomas and 
endotheliomas are described as comparatively common 

DI&IIA££8 OF THE PABATHTBOID GLANDS 
The parathyroids, of which there are usually two on each 
side m close contact with the thyroid gland, are minute 
glands 6-7 mm m diameter, with a red brown or yellow 
brmvTi tinge They consi:»t of masses of epithelial cells with 
occasional colloid containing alveoli Two types of these 
cells are distinguished, viz cktej cells and oxyphtl cells 
Supportuig these there is a vascular stroma Excision of all 
four glands gives nse m aiumals to fatal tetany A similar 
condition may be produced in man by extirpation The 
chief symptoms in tetany is a contraction of the muscles 
which m man is tome m type 

Little IS known about the pathological anatomy of the 
glands Hsmorrhages into the glands are probably the 
most important pathological conditions These sometimes 
occur at birth, probably through mjury On healing the 
condition may be loUowed by s}'mptoms ol tetany 

Hypertrophy of the glands occurs after expenmental 
removal of the thyroid gland It also occurs in osteomalacia 
and other diseases 

Tumours are rare They are usually simple adenomas, 
and are often discovered quite accidentally at autopsy 

DISEASES or THE THTUUS GLAND 
Like the thyroid this gland vanes considerably in size, 
but the vanations are chiefly physiological, depending upon 
the age of the mdividual 
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At bu^th the weight is about 13 gm , from the first to the 
fifth year about 23 gm , from the sixth to the twentieth 
year about 25 gm , and from then onwards the gland 
atrophies untd after the thirtieth } ear it is scarcely possible 
to weigh It with any degree of accuracy If after this age the 
gland IS easily demonstrable a pathological condition is present 

Atrophy — As stated aboie, after the penod of «exual 
maturity the gland unde^oes a process of progressiv e atrophy 
This IS more than a mere wastmg of the gland It is due to a 
disappearance of the tissue proper, particularly the cortex, 
with a relative increase in fibrous stromx In children in 
diseases associated with wasting in starvation, and in chronic 
infections such as tuberculosis and syphilis, an atrophy 
particularly of the 1 ) mphatsc tissue is obser\-cd The Hassat 
corpuscles become more prominent on account of the dia 
appearance of the intervening tissue Thu 1$ accompanied 
by an moease m the connecuie tissue 

Eypertrephy >- Under this heading may be mentioned 
arreted involution of the gland or persistent lh}'iDus as well 
as actual enlargement Hyperplasia of the gland tissue is 
stated to occur in a targe proportion of mses of exophthalmic 
goitre, in Addison's disease, acromegaly, and m mjastheiiLi 
gravis The relationship of this enlargement to these diseases 
IS still obscure In a number of cases of unexplained sudden 
death the gland has been found to be persistent or actually 
enlarged. In a few cases the enlargement has been suifiaently 
great (twice the normal or more) to explain death by the 
interference with respiration In many no such considerable 
enlargement is present, and some pathologists beheve 
(although actual proof is wanting that there is some connec- 
tion between the enlarged gland and sudden death 

This persistent or enlarged thymus gland is connected with 
the condition known as status iymphaticus or thymolymph* 
aticus (see p 123) 
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Hsmorrhase — Punctate hsmorrhages are frequently 
obser\ ed in the thymus of the new bom child Similar small 
hemorrhages occur m young chQdren dying of infectious 
diseases such as pneumonia Larger luemorrhages also occur 
m the new bom, and are specially frequent m congenital 
syphflitics 

Inflammatory conditions of the th>mus are not un 
coinmon Pyamia abscesses, syphilitic gummata, and tuber- 
culous lesions all occur Occasionally the enlargement 
associated with these conditions may seriously mterfere 
with respiration 

Tttmoura are rare It is questionable whether the 
lipoma occasionally found m the anterior mediastmum has 
anythmg to do with the gland itself Cysts are not infrequent 
and myxomata are descnbed, but the most important tumours 
are malignant Such tumours are usually composed of round 
cells which resemble the bigcr cells of the thymus cortex 
They were onginally descnbed as sarcomas, but it is probable 
that they are epithelial in nature These tumours rapidly 
metastasise by the lymph charmds True sarcomata also 
occur and teratomata 

DISEASES or THE SUPRARENAL OLA 2 TDS 

The two suprarenak together weigh eight to eleven gm 
m the adult They are heavier in the male than m the female, 
and relatively much larger at birth than later on in hfe The 
reduction in size alter birth is due to a disappearance of the 
inner cortical layers, apparently to make room for the rapidly 
developing medulla Each gland is composed of two organs 
distmct in ongm, structure, and function. The cortex, 
formmg a yellow nm to the glands, arises from a portion of the 
mesodermal ndge It 1$ composed of epithehal cells arranged 
m columns and commonly filled with globules of lipoid 
matenal — cholestenne esters and ordinary fats Beyond the 
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found almost completely destroyed In by far the larger 
number (75 per cent) the destruction b due to a chrome 
fibro-caseous tuberculosis, frequently (17 per cent) the only 
tuberculous lesion in the body Cases hai e been described 
m which fibrous atrophy, hxmorrhage, syphilitic gumma, and 
tumour have been the causes of destruction In about 
ir per cent of cases no lesion of the suprarenal IS present. In 
some of these, lesions (inflammatory infiltration, pressure bj 
tumour) of the chiomaflln tissue of the sympathetic system 
(semilunar ganglia, etc) base been found The question 
arises as to whether the cortical or medullary lesion u roost 
important In most cases in which the glands are affected 
the destruction u almost complete, but it would seem that 
the medullary portion is the most important In other words, 
the disease «eenis to be due to destruction of the chromainn 
tissue of the body either m the suprarenal gland or outside 
It Another interesting obeerv-ation 0/ recent date u that 
in a large proportion of cases of Addison’s disease a general 
hyperplosu of the lymphadeaoid tissue (status lymphaticus) 
u present 

Tniaonn —StmfU aimmas composed of cortical sub- 
stance are common. They form small rounded nodules with 
the characteristic yellow colouring of suprarenal cortex, and 
are composed of cells differing in no essential point from the 
normal Growths of an epithelial nature of large sue with 
a similaryellow colouring, but with a tendency to necrosis and 
hxmonhage, arc also common in the situation of the supra 
renal glands Such tumours if remox ed early may not recur, 
but if left they metastasise into the lung pleura and other 
internal organs To this group the term li)Pfmepkrctra has 
beengiven They are more common m the kidney thaninthe 
suprarenal, and many regard them as onginating either from 
the suprarenal or from embryonic rests in the kidney This 
view, depending upon Ibeir colour and the foamy character 
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of the protoplasm of their cdls, is not now so generally held 
(see p 290) 

Tumours of the medulla are also met with arising 
either from the ntr\e elements (neuroblastomas) or from 
the chromaffin cells (paragangliomas) The neuro 
blastemas were formerly placed in the categories of round 
cell sarcomas and ghomas, but the recognition in these 
of fine nerve fibres has placed them amongst the tumours 
bf nerve ongin 


DISEASES or THE PITUITARY BODY 
The normal gland is about the size of a hazel nut without 
the shell The weight m the adult is a little more than half 
a gramme , during pregnancy it may nse to one gramme It 
is situated at the base of the bram m the sella turcica of the 
sphenoid bone, and it is connected with the floor of the third 
ventricle by a short funnel shaped stalk— the infundibulum 
This expands into the postenor portion 0! the body, the 
pars nervosa, which is mainly composed of neuroglia fibres 
and cells The antenoc portion lies m front of and neatly 
surrounds the postenor It is much more vascular, and is 
composed of epithelial cells arranged m a reticulum Some 
of these cells are large and show affinity for acid dyes such as 
eosm (acidophil), others are basophil, others again show no 
speaal affinity of dyes Between the two lobes is a cleft 
usually broken up into small isolated spaces m the adult In 
connection with the postenor wall of the cleft is the pars 
intermedia of the gland There is no definite line of demarca 
tion between this and the postenor nervous portion, but it is 
separated from the antenor lobe by the cleft The pars 
mtennedia is composed of epithelial cells forming acim w hich 
may contaui colloid material These acmi increase after 
thyroidectomy 

No active prmaple has been isolated from the antenor 
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Jobe but it probably secretes a substance which passes 
mto the bJood and which exerts an important influence 
upon metabolic processes and growth especially of the 
skeleton The effect of extracts of the postenor portion 
IS complex , amongst other results is a lowenng of the sugar 
tolerance 

It IS extraordinarily difficult to study the pathology of the 
gland owing to the close oonnection of what are really two 
distinct organs lymg in a small bony space Thus enlarge- 
ment of the one organ will tnevitabl> compress the other 
The following statements may be made with a fair di^rec of 
probability 

1 Hyptrarltnly of tht antmor lobe before eftpltyieol 
esttfietthan tt (ermpUted induces an exaggerated growth el 
the skeleton and other tissues of the body, the individual 
beessung a giant (gigantism) At the same time there ts 
sexual impotence and a high supr tolerance In a case of 
this kind which came to autopsy the hypophpis was small 
and conierted trto a cyst Apparently the hj^renctivity 
had passed into an atrophy 

a Ilyperaeimty of ihe ttntmor lobe m later Uft pro- 
duces the syndrome usually known as acromegaly In 
this condition the bones of the face hands, and feet are 
enlarged, and the soft parts greatly thickened The lower 
jaw projects so that the face resembles that of a hor^e There 
is abnormal growth of the hair which is long and coarse 
There may be gljcosuna for a time but later on, owing to 
unpaired gland function, there may be high sugar tolerance 
assoaaled with obesity and sexual impotence Fatal cases 
of this disease show an enlargement of the gland which may 
be merely hypertrophy or may be due to an adenoma How 
ever, not every tumour of the pituitary is accompanied by 
syunploms of acromegaly, because such growths may be 
desliuctiv c from the b^maing 

3 Iracimty of the atUenor We eomrrtnang before puberty 
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causes changes similar to those seen in puppies after 
hypophysectom), viz stunting of growth, great obesity, a 
condition of high sugar tolerance, and failure in development 
of the sex glands ^Vbat is known as Frohhch's syndrome or 
adiposogcnitalis is apparently the analogous condition m the 
human subject the result of disease It is a condition 
characterised by an excessive accumulation of fat, an im 
perfect development of the sexual organs, also, frequently, 
polyuna (diabetes insipidus) In the male the body takes 
on the feminine hibitus with large breasts, knock knees, and 
absence of beard 

4 Inacitnly of the antenor ItAe in later hfe is associated 
with obesity, high sugar tolerance and polyuna and a gradual 
loss of sexual function 

Owing to Its peculiar anatonucal situation enlargement of 
the pituitary from whatever cause, inevitably produces 
secondary symptoms of importance Because of the uo 
yielding bone below and around enlargement occurs m the 
first place upwards with bulging of dura mater cov enng the 
sella turcica Soon excavation of the bone occurs by a 
process of pressure atrophy, the optic nerves become involved 
at the chiasma, and pressure s)’mptoms appear in connection 
with the brain 

The vanous causes of enlargement are (i) Hyperplasia, a 
constant occurrence m pregnancy and after castration It 
occasionally occurs in myxoedeina, cretinism, and after 
thyroidectomy (2) Strutna, a condition of simple uniform 
enlargement of the antenor lobe due to proliferation of its 
cells All of the three types of cells are present It is 
probably a h)’peTplasia rather than a tumour It causes 
enlargement of the sella, but the gland is not adherent to the 
bone It comes second to adenonut la frequency ui cases of 
acromegaly and Frohehs syndrome (3) Adenomas occur 
in the antenor lobe m its central portion They vary much 
in size and may or may not lead to an enlargement of the 
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gloTJd a5 a whole The) art composed of epithelial cells 
conforming to one of the types normally present These 
tumours are present in the large proportion of cates of acro- 
megaly {4) Caranomas ongtnate also m the antenor lobe 
They m\'ade and erode the bone but do not as a rule produce 
metastasis They are occasionally present in acrome^yand 
m Frolich’s syndrome The structure differs in different 
cases, and often in different parts of the same tumour 
(5) Sarcomas of %-anous types are occasionally met wth, and 
also account for a proportion of cases of acromegaly and 
Froljch’i syndrome They are often difficult to distinguish 
from the carcinomas (6) Cysts onginatmg from the cranio* 
pharyngeal duct are not infrequently found in cases of 
Frohch’asyndfome (7) Teratomasand metastatiemaJignant 
growths are rare causes of enlargement Other lesions of the 
pituitary occasionally met with are pyogenic foci, gummata, 
and tulwrculaus lesions These are rarely associated with 
symptoms referable to the gland Embolism and infarction 
are not uncommon occurrences, and may cause symptoms 
such as are assoosted with destruction ol the antenor lobe 

DISEASE or THE PIKEAL OLAIH) 

Little IS known of the function of this gland, although 
apparently it belongs to the endomne group It tt about 
h^f the site of the pituitaiy, and is relacivxly larger m 
children than in adults and in the female than m the male. 
After puberty the gland undergoes retrograde changes, 
although Its cpithelul elements pcreist mto old age Small 
rounded masses ol calcareous material are constantly present 
and tend to mcreasc as age advances 

The only important patfiofogical condition hitherto re- 
cognised 15 tumour formation The commonest tumour is a 
teratoma, which alwa)‘s occurs in young males, and which may 
produce abnormal growth of the skeleton, s«uaJ precoaty, 
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and early development o£ secondary sex characters. Marked 
increase of subcutaneous fat is also usually present. Other 
tumours not commonly associated with the above symptoms 
are gUomata and carciooinata. C)^ts are also occasionally 
met with. 
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DISEASES or nrc hose and associated 

CAVITIES 

InJlaauaition, — Although unimportant m itself, infiam 
maUon of the rutsai atity or rhinitis may assume importance 
throush e^teiuionof the I'dbmmatory process to the accessory 
tmoies such as anmim, frontal, ethmoidal, and sphenoidal 
sinuses , also by eray of the Eustachian tube to the middle ear 
and mastoid antrum Such canue should be examined at 
the autopsy in the way indicated (p 4:) The cotrnonesi 
one to show pathological change is the middle ear, and this 
should insmnably be lasestiirited Acute mnammation » at 
first of a catarrhal ty-pc with scaetion o! much watery mucus. 
In the more intense irfammations fibnn occurs and the 
arudate become tenacious and diScuIt to get nd of As 
the process subside leucocyte m Urge numbers emigrate 
from the scssels, the exudate becoming thicker and more 
opaque Jnsuchsituationsas the antrum, tenaaous or thick 
exudate may obstruct the exit and an abscess or empyema 
result. 

Hyperplasia of lymphoid tissue or adenoids is a 
common condition in theuaso-fdiarjTix, especially of children. 

14S 
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It IS associated with repeated attacks of rhinitis, and causes 
obstruction to nasal respiration with consequent mouth 
breathing, and sometimes malfonnation of nose and chest 
Adenoids form rounded pmk masses of firm consistence which 
show on microscopic examination the ordiiiery structure of 
lymphoid tissue. Occasionally they are the seat of a tuber 
culous infection 

Tumonrs — ^The commonest tumour in this situation is the 
nasal polyp, which, although often classified as a fibroma 
or myxoma, is probably merely pendulous and adematous 
mucous membrane Sudi growths are ofteii associated with 
asthma and are frequently multiple Other tumours m 
this situation are sarcomas and caremomas, but both are 
roach, toate commiQo. ui the tonsdlar tegiou 
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(Edema, also called oedema glottidis —'This may be due 
to the swallowing of boSmg water, to acute inflammation 
in the neighbourhood, eg acute tonsillitis It may also occur 
m association with kidney and heart disease The parts 
most affected are the posterior surface of the epiglottis, the 
aryten(Mpiglottic folds, and the false cords The condition 
IS senous, from its uiteiference with respiration. It shows 
Itself by swelUng of the parts affected, which are pale and 
have a translucent appearance. 

Laryngitis — ^Acute and chronic catarrhal conditions of 
the larynx show little that is obvious after death There may 
be hyperjexnia and collection of mucus 

Membranous Laryngitis — This is most commonly 
diphtheritic m origin, although it may be due to streptococcal 
infection It may occur in the course of other specific 
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fevers, such as typhoid and smallpox^ It occasionally js 
caused by the presence of foreign b^ies, such as fish bones. 
The membrane usually occurs also over the tonsils and 
pharynx, and may spread downwards into trachea and 
bronchi The membrane u commonl} firmly adherent m 
the pharyngeal region In trachea and bronchi it is easily 
removable (Fig 44) The membrane has a white or grey 
appearance, and the subjacent tissue and surrounding parts 
are acutely congested 

Tnherealosis of the Larynx. — ^This condition is usually 
secondary to pulmonary tuberculosis It is characterised 
by the deposit of tuberculous granulations, with subsequent 
ulceration The ulcers are found over the epiglottis, aiyteno- 
epiglottic and mter arytenoid folds At first superficial, 
they tend to extend deeply, eroding the vocal cords, and 
even the cartilage ui the neighbourhood The m&rgtns of 
the ulcers are raised and nodular 

Syphilis of the Larynx. —This may occur both m 
hereditary and m acquired syphilis, and both as a sreondary 
and tertiary manifesuiion In the secondary stage catarrhal 
inflammation and mucous patches occur, w the tertiary 
stage gummata, ulceration, and subsequent acatnsation and 
stenosis VleeraUon, nhenitocmra, tcndi lodestroycartilage 
as well as soft parts, such as the base of the tongue and 
pharyTix 

Tnmoura of the Laryux. — Among simple tumours, 
papDlomata and fibromata occur Of malignant growths, 
caremoroata are more common than sarcomata. 


DISEAflLa 07 THU BRONOHl 
Aatlaaa.— Although not commonly a stnous disease, 
asthma does occasionally prove fatal In such cases the 
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bronchi are found contracted and blocked by tenaaous 
plugs of mucus which on microsaspic examinatjon show, in 
addition to shed epithehai cells, large numbers of eosmophile 
leucocytes The Curschmann's spiral is an elongated plug of 
this kind The lungs generally show an extreme condition 
of emphysema, and the other organs of the body are mtensely 
congested, 

Mtcroscoptcalfy, the mucous membrane of the bronchi is 
folded through a contraction of the bronchial muscle. There 
are found in this way deep indentations or diverticula. The 
basement membrane is hypertrophied, the epithelium shed, 
and the subepithelial tissue intensely congested and inditrated 
with eosmophile leucocytes 


Acate Bronchitis — Inflammation of the bronchi may 
be caused by many different organisms, eg siaphyheoeet, 
streploeoect, pneumoeoceus mtcroeoecus eaiarrhahs In 
addition, irntating fumes, such as those of ammonia, may 
produce it Inflammatory conditions of the smaller bronchi 
are often accomparued mflammation m the contiguous 
portions of lung (broncho pneumonia) 

The appearances in acute bronchitis are swelling and 
coi^esUon of the mucous membrane, with the presence of 
a fibrinous or purulent exudate When the bronchi within 
the lung substance are affected, squeezing of the lung 
expresses beads of purulent material 

Microscopic Appearances — ^Tbe most striking change is 
desquamation of the ciliated epithebal cells, which are found 
lying free m the exadate along with polymorphonuclear 
leucocytes The basement membrane upon which the 
epithetnl cells test 15 swollen The underlying vessels are 
congested, and the surrounding tissue infiltrated with m 
flammatory celb The cclb of the mucous glands are 
swollen and granular 
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BronthtUs due to anOtrax tnjettton, known as''Y\ oolsorter’s 
disease, presents certain pecufaantics Die inflammation 
IS o( a himorrhagic type, and implicates the bronchial and 
mediastinal glands and tissue as well as the bronchi them- 
seh'cs Areas of necrosis occur which shows infiltration with 
polymorphs, red cells, and fibnn The characteristic bacilh 
are to be found in the secretion in the bronchi, m the bronchial 
wall, and in the glands The lung tissue itself » not as a 
rule affected to any extent It shows merely congestion 
and eedema 

Chronic Eronehitls. — ^This condition may be oiganismal, 
following the acute form, or it nia> be assooated with the 
occupation, the tndiv-idual working m an atmosphere ui 
which there are many foreign panicles, e; carbon, stone, 
steel, etc. In appearance there may be little alteration 
from the normal Sometimes the lumen of the tubes is 
dilated The mucous membrane may be pale or congested 
Occasionally thero may be superficial ulceration TlieTe u 
alwaj'S a considerable amount of frothy muce-purulent 
secretioa in the tubes, which mayshow more or less pigmenta 
tjoa inm the presence of foreign particles The rondiuon 
u usually accompanied by emph>-$ema of the lungs, and 
often b) dilatation of the right side of the heart 

Muroseoft oily ibe epilheliuin, »hen present, is of a 
cubical rather lhan of a columnar type In places Ihe 
epithelium may be entirely absent. The basement membrane 
IS ollen thickened and (he subjacent tissue infiltrated with 
inflamma'ory cells of a small, round, lymphocyte I ke type 
There is usually overgrowth of fbrous tissue, and structures 
such as bronchuJ muscle and mucous glands may be atrophied. 
The Ismen of the tubes conta os desquamated epitbelia) cells 
and polymorphonuclear leucocytes, miied with strings of 
fibnnous suteiiat 

Tabetculotis Bronehltta. — Tuberculous Iwions of the 
larger bronclu are not commonly met with, although tuberdcs 
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may de^elop m tLe mucous nvembtane and subsequently 
ulcerate Lesions of the smaller bronchi ivithm the lung are 
common in pulmonary tuberculosis Pcnbronchul tubercles 
may break through into the lumen of the tubes and lead to 
ulceration The smaller bronchi iwt infrequently dilate 
through weakerung of then nails by mflammatory change 
Such dSatations may form the starting point of cavities 
ByphUitlc Bronchitis.— Gumma formation, with sub- 
sequent ulceration, although imojmmon, is met in the 
larger bronchi, usually at their commencement, and m the 
trachea at its bifurcation 

A number (Si cases of sudden death from hsmorrhage 
through erosion of a large vessel {pulmonary artery, left 
bronchial artery, supenor vena cava) by such an ulcer have 
been recorded 

Sronehiectasia, or ddatation of the bronchi, is usually 
met with in connection with an mteislitial pneumonia 
(tuberculosis, syphilis) The ddatation may be fusiform or 
saccular It is produced by traction on the part of the 
contracting fibrous tissue in the neighbourhood together with 
adherence of the lung to the chest wall A generalised 
dilatation of the bronchi may follow coUapse of a lung 
BsoncMolectasis, or dilatation of the bronchioles, » a 
common occurrence in brondio pneumonia, more espeoally 
in children The walls of the tubes, weakened by the m 
fiammatory process and under pressure from withm through 
coughing, distend ^ a rule the amount 0! distention is 
small, but m certain cases it may go on to such a degree that 
large cavities are produced m which secretion accumulates 
Such a condition has been called ” honeycomb lung ” 

DISEASES OF THE LUNGS 
Collapse —A lung which is not consolidated, and which 
IS not held m position by adhesions between the two layers 
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the moment that the pleural cavity is opened 
collapses to about one-third of its bulk Such lungs are 
therefore alwaj-s observed m this semi-collapsed condition 
A similar condition, or one niuch is more complete, may be 
produced durmg life by the presence of air m the pleural 
cavnty, or from drops cal or purulent fluid m the sac. In 
such a case the lung is of a slate-gTe> colour (Fig 41), 
ansmic, tough, and sinks m water On squeezing, few or no 
air bubbles can be expressed from the cut surface If the 
collapsed condition have persisted for Jong, there wflj be 
overgrowth o! fibrous tissue, and sometimes dDatation oi 
the bronchi If adhesions bind portions of Ihe lung to the 
panetal pleura, the collapse will be parml 

CcUapse oj small portions oj lung is often observed post 
morlm, more particularlj in the lower and posterior parts 
of the organ These appear as dark purple areas slightly 
depressed below the gene^ surface They can be reinflated 
by pressing air into them from neighbouring parts 

Siffiilaf small areas of collapse are found tn cast: oJ brotuhO’ 
pneumonia They are due to blocking of the smaller bronchi 
with exudate, and the subsequent absorption of the air by 
the blood 

Localised collapse may abo be found in the Jung in the 
neighbourhood of aneurysms or tumours pressing directly 
upon the lung 

Microscepie Appearances — The alveolar •.•alls are relaxed 
and approximated The vessels are usually dilated There 
may be evidence of catarrh m the aWeoh Increase of fibrous 
tissue may be observed. Tbe clastic tissue appears to be 
increased, but that is merely because of the relaxation of tbe 
lung substance and the condensation of the fibres. 

Atelectasis —This is a amdiuon similar to the abas'e, 
which may be found in the new bora child, but as it is due 
to want of expansion, the term “ coUapse,” although some- 
times used. Is scarcely applKaUe. The condition may be 
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complete or partial V^en partial, it is commonest m the 
lower lobe, espeaally m its posterior part The organ which 
IS the seat of the change, instead of being pale pink and 
crepitant, is dark red, tough, and ftulcss If the condition 
IS partial, the area affected is depressed below the air-contain- 
ing portion The affected portion sinks m water (see p 392) 

Emphysema — ^Two varieties of this condition arc found 
m the lung (i) vesicular emphysema, or over-distention 
of the air vesides of the lung , (a) uitersUtial emphysema, 
or the escape of air mto the fibrous supporting tissue of 
the lung 

(r) r<st<Klar Ltnpkyitnia — ^This is a condition of oser 
distention of the lung alveoli caused by (a) forcible distention 
of the air vesicles from constant coughing, as m ^diromc 
bronchitis, or from the blowing of wind instruments, Q>) 
the giving way of the elastic network of alieolar walls 
before a normal pressure , this may be due to w asting disease, 
to old age, or to an inherent imperfect development of the 
tissue The portions of the lung most affected are the apex, 
the antenor and lower borders, that is to say, those portions 
where over*distention can occur most readily The lung is 
pale (Fig 40), light, and has a spongy feel, like the sensation 
given on pressmg a bag of feathers On section, it is dry 
and bloodless There may be areas of very marked dis 
tention forming small bladders or bull® The condition 
IS usually assoaated with ehr<mte bronektlts and enlargement 
of the nghl stde 0/ the heart llypertrophte and atrophic 
forms of emphysema are distinguished , m the former the 
organ is more voluminous, m the latter it is smaller than 
usual The hypertrophic type is found in cases where 
forcible distention from coughmg is the cause, the atrophic 
type m cases of wasting disease m old age, or where the 
elastic tissue of the organ is naturally imperfectly developed 
Complementary or compmsatary tmphysma 13 found m 
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small areas of lung in dose approvnution to areas of collapse 
or to areas of shnnlage fibrosis This latter type, 
found m the neighbourhood of healed tuberde foa, may be 
called irachon emphysema (p 182). 

Mtcrosccpie Appearances — ^Thcre is marked over distention 
of the air resides and smaller air passages. The smaller 
vessels have, to a great extent, disappeared The elastic fibres 
of the alieotar walls are stretch^ and widely separated. 
The brondn may show evidence of chrome catarrh. 

(2) Inlersliltal emphysema is a rare condition when, owing 
to rupture of the lung from inpry (eg fractured rib, stab, 
or bullet wound) or disease (eg gangrene, emphj'sema), the 
air escapes into the fibrous supporting tissue. In this 
position It works its u'ay to the root of the long, and esentually 
into the tnediastmum and areolar tissue of the neck. 

aRCUI\TORY CDASGES 
Acute Congestion or Hypenemia. — Ths condition u 
osually found preceding or associated with mfiammation 
of the lung It will be described ui connection with 
pneumonia 

Passire Congestion or Hyperzxala.-~Tao saneties of 
this condition may be distmguisbed 

I Uyposiiiie congesUon, a condition frequently found 
post mortem, more espeoall) in cases where the circubtion 
has been slowly failing As the mome mdicates, it is m the 
posterior parts of the lung (the parts where gravity has most 
influence on the blood) that the condition u most marked 
The area mvohcd is dark purple la colour, and is often the 
seat of cedema and tnflanunatory consolidation 

a Chrome Fenour Cengeshon ^ the Lung— This occurs 
where there is long-standing obstruction to the passage of 
the blood through the lui^, as m cases of chrome tahulat 
itsetxse of the left side of the heart The organ is of a dark 
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ted, sometimes bnck red colour, and in the later stages it is 
of firmer consistence, hence the tenn “ brown induration " 
Not mfrequently infarcts are present in such lungs 

MuroscoptcAppearancts —The vessels generally are dilated, 
and, m the case of the alveolar eapUIanes, they project into the 
mlenor of the atr vesicles and arc obviously thickened. Red 
blood cells maybe found free m the spaces, also shed endothelial 
(heart failure cells) containing pigment derived from broken 
down red corpuscles Catarrhal changes will also probably be 
found in the bronchi and there may be some increase of fibrous 
tissue, but this is seldom in sufficient amount as to be obvious 
under the microscope In the hypostatic variety mdema and 
more acute inflammatory changes may be present, 

Hatmorrhage into the lung substance may occur in the 
form of minute petechial hamonhages usually under the 
pleura. Such are found in severe anaemias, in cases of death 
from suffocation, and in infective conditions Larger hsmor 
rhages are found in tnfarction, in severe mfiatomations, 
and in gangrene , also sometimes m tuberculosis 

Embolism of thepulmonary artery is oneof the commonest 
causes of sudden death In all such cases the main artery 
and Its branches should be carefully investigated for the 
presence of thrombi (p 25) This thrombus may come 
from a vancose vein m the leg, from a utenne vem after 
parturition, or from a vein m the neighbourhood of some 
operation area, particularly in the abdomen, e | after removal 
of fibroids from the uterus Should a laige branch of the 
pulmonary artery be blocked death occurs with startling 
suddenness, often on the patient sitting up m bed Blocking 
of smaller branches does not cause immediate death, so that 
the changes associated with mfarction have time to occur 
Infarction (Pulmonary Apo^exy) —This is a common 
condition to find m lungs the seat of chronic venous 
congestion When the area of lung involved is Urge, the 
condition may be the cause of sudden death The causation 
of the condition is not quite dear, as it is difficult to produce 
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infarction expenmcntaWv bj the injection of artifiaal cmboh 
In a majonty of cases, however, the artery leading to the 
area will be found plugged with an embolus, and on careful 
examination a source wiD be found for the embolus, eg z 
thrombus in the right auncular appenduc or in a lem (see 
diagram, p 66) Another \ncw of the causation is that it is 
due to thrombosis in the \essel, not to embolism Another, 
that It 15 merely due to escape of blood from a burst 
capillary into the spongy tissue of the Jung 

The condition is more frequently found in the hver lobes 
than in the upper It occurs specuHy at the rtArgms of the 
lung (antenor and lower) and towards the surface, not in 
the substance 

The area mtolved ts more or less angular (Fig 45) It is 
raised aboi e the general sorface of the organ , that is to say, 
It remains distended when the neighbouring long undergoes 
partial collapse It is usually dark purple la colour and 
hard in consistence Occasionally it may be pale from sub* 
sequent decolonsation Sometimes a rone of fibrous tissue 
develops around the mfarct, and the area may undergo 
softening or it may acatnse Infarcts of the lung, however, 
seldom show the later changes found m mfarcts elsewhere 
Ihis is no doubt partly due to the fact of the double blood 
supply of the lung It is also due to the fact that many of 
the infarcts occur «hortIy before death, and m some instances 
are the actual cause of death. 

Afurffscafii Afp/aranets — la ibe nrea involved, the alveoli 
are filled with red blood cells and fibnn, or, m other words, 
with blood clot There are also leucocyles preseat, mote 
espeaal y at the margin The celb of the alveolar walls show 
some loss of stamitig reaction, but necrotic changes are rot 
frequently found in infarcts of the long There may also be a 
development of fibrous tissue round the area. 

fEdenii. — This is an ereeedingly common condition It 
IS found n cases m which dropsy tends to occur el'ewhere, 
as m heart disease and in Bnghfs disease It is also very 
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commonly present in cases where death has occurred slowly, as 
in wasting diseases, e g cancer, armmia It is frequently corn 
bined with hypostatic congestion, and tends to occur in 
the more dependent portions of the lung Thus it is more 
ftequent in the posterior portions of the lower lobe Occasion 
ally, however, it is most marked in the upper lobe. (Edema 
frequently occurs in the neighbourhood of pneumonic areas 
The organ is pale unless congestion is superadded It is 
bulky and feels fairly solid, but, unlike a pneumonic 
lung, it pits on pressure When one cuts mto it and presses 
the lung substance, frothy fluid escapes 

Mtcroscopually, tbe alxeoli are found distended, their 
contents being finely granular material, which is all that is left 
of the albuminous eiudate after the tissue has been fixed, 
hardened, and cut Catanhal cells and leucoc)tcs are also 
usually present within the aUcoIi 

INFLAJIMATIONS OF THE LUNG-PNEUMONIA 
Fneomoala— General Co&Blderations 
Irritant particles and pathogenic germs may reach tbe lung 
substance by several different channels The most obvious 
path is of course the respiratory tract It is, honever, b> no 
means an easy matter for foreign particles to enter the 
ultimate air ceUs or even the smaller bronchi The greater 
proportion of them aie strained off in the nose and upper air 
passages. That it is possible under artificial conditions to 
introduce bacteria and carbon particles into the terminal air 
sacs has been proved, but under natural conditions the moist 
walls of the channels, constantly narrowing and frequently 
changing direction, s«ic and retain the greater number 
These retained particles are then wafted upwards by the action 
of the ciliated epithelium lining the tract, and are eventually 
expectorated This action on the part of the ciliated epithelium 
is interfered with and may be suspended as the result of 
catarrh. Hence probably the increased susceptibility to 
tuberculosis following «uch conditions as measles There is, 
however, a tendency for a bacterial infection, once it is started, 
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in one part of the tract to spread downi\-ards by continuity of 
surface. Thus many cases of bronchitis and pneumonia are 
preceded bj a catarrhal process higher up in the tract 

Another aienue by%h»cb infection may reach the lung is the 
lymphatic system. An infection originating in the mediastinal 
glands and tissue may pass m a rad aiing fashion into one or more 
lobes by the lymphatics, eventualiyimplicating the lung substance. 

Again, germs may reach the lung by the b'ood setting up 
«hat is known as embolic pneumonia. This is probably cot 
a common atenne of wfcctioo, but it occurs not infrequently 
m py%mia, particular!} that caused by middte-ear disease 
with subseqnent thrombosis m the lateral sinns and that 
associated mth osteomyelitis. 

Lastly, germs may reach the lung by direct continuity of 
tissue, from infections in pleura, liter, pentoneum, nb, neck, etc. 

Owing to the peculiar suucture of the lung — a honeycomb 
of minute cavities — intlammation is als-ays associated with 
consobdation. This consolidation is due to a filling up of 
the air spaces with some exudate containing cells in brger or 
smaller quanuty The mote intense forms of inflammation, 
notably those produced by the pneumococcus, are characterised 
by fibnoous (croupous) exudate infiltrated «ilh polymorpha 
A bsmonbagic exudate is associated with acute in/lueBsal 
pneumonia. In the less acute t)-pes of pneumonia and at the 
periphery of areas of bbubr pneumonia, also in the catarrh 
of passne congestion, the cell elements are mainly of the 
so^llcd calaahal type. These Luge mononuclear cells which 
also occur charactensticalJy m tuberculous pneumonia are 
dented in part from the Iiomg cells of the alieoli, but also in 
large part, as has been recently po nted out, from a prolifera 
non of the endothelial cells of the inter alveolar blood vessels 

The different types of pneumonia are named partly accord 
tng to the type of excdiie which is associated, eg' catarrbal, 
croupous (another name ibr fibrinous) , partly according to the 
distnbution, eg lobar, lobubr , partly according to the causal 
gem, eg pnetimococcic, inffuemal, tubercu’ous. 

Of the organisms found in acute pneumonia, the 
pneumococcus is the commonest It occurs cither by itself 
or in assoaation w itb other germs, such as the influenza virus, 
pneumobaciUus, tubercle baoUns The pneumococcus fs now 
recognised as forming a group of closely allied gems, of which 
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there are four types Three appear to be definite varieties 
and are tnown as Types I, 11 , and III Type III is also 
called the pneumococcus or slreptoeoccus mucosus, on account 
of Its well-developed capsule It K a specially virulent type 
Type IV represents a collection of strains which do not fall 
into one or other of the first three catepones They are 
relatively non pathogenic. The strains separated from saliva 
and normal throats usually belong to this group Some cases 
of acute pneumonia such as those following ether anattbesia 
may be caused by organisms of this type 
Types of Pneutnonia 
A Acute Pneumonia 

I Lobar pneumonia (croup- 
ous pneumonia} 
s L^>ulai pneumonia (cataT 
thal Of brondio-pncu 
moma) 

3 Purulent (septic) pneu 
moma) 

<4 nypostatie paeumonuu 


5 Tntetstitial.foQovi&gaciite 

pneumonia. 

6 Faeumoma due to robah 

non of dust particles 
(pneiunokoiuosis) 

7 rceumomadueto^ontc 

ally acting bacten^ 
poisons (tuberculousand 
syphiiitie pneuffionu) 


1 Acute Iiobar Foeumouta 
This condition, also called Oroopoos Fneumoak, is so « ell 
defined that it may be called a specific disease It is due in 
the vast majonty of cases to the diplocoecus pneumtmta This 
oi^anism is accompanied not mfrequently by B pneumonia, 
sUeptoMca, staphylococci, B tnfiumzat,B typhosus Occasion- 
ally these organisms are present by themselves 

The condition, as its name indicates, is one which usually 
mvoh es the tchole or the greater part cj the lobe of a lung The 
nght lung IS more frequently the seat of the disease than the 
left, and the lower lobe than the upper lobe Not infre- 
quently the whole of one lobe and a portion of another lobe 
may be aSected, and less frequently both lungs may show 
the change Orth gives the percentage of involvement of 
the two lungs as follows '—Tight, 52 , left, 33, both lungs, 15 
The term croupous is apphed because of the type of exudate 
present in the lung al\ eoU, which is ess«itiaUy fibnnous 

II 
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For reasons of con\eniencc it is customary to divide the 
process into four singes (x) stage of active hyperama or 
acute congestion, (2) stage of red hepatisatim, (3) stage of 
grey kepaUsaiion, (4) stage of resolution The distmctioa 
between these stages is an entirely artificial one Frequently 
more than one of them are to be observed m one and the same 
lung By themselves the first two arc rarely seen, owing 
to the fact that death does not often occur dunng the early 
stages of the disease They are, however, not m£requenU> 
seen m areas of the lung in which the later stages are present 
in neighbouring parts 

(1) Stage oj Acute Congestum — As regards the naked-eye 
appearances at this stage there is httle more to be observed 
than a bright red colour m the lung substance on section. 
The lung substance is still crepitant and spongy 

dfieroseoptc Appearances — The vessels of the long gener 
ally, and the capillanes in the wall of the alveoli in particolar, 
are distended with blood. This condition of the capHUnes 
gires a beaded appearance to the walls of the air vesicles 
Withm ibe lumen of the vesicles may be found a few red blood 
corpusdet, a few catartbal celts thrown off from the wall, and 
a minute quant ty of evudate Suitably stained specimens 
may show germs. 

(2) Stage of Red llepttiisaUon Peaked eye Appeararces — 
The lung is distended and contrasts markedly with the semi 
collapsed condition of the ordinary lung Kot infrequently 
the markings of the ribs may be seen ‘ITjerc u usuaDy some 
slight amount of fibrinous exudate over the area of lung 
involved In consutcncc the organ 1$ firm, like a solid organ 
such as the liver It cuts readdj, quite unlOte the soft, 
yielding, unconsolidated lung The organ js immensely 
increased tn tcetgkl A small portion removed and placed 
m water at once sinks 

The cut surface of that portion of the lung which shows 
the change has a reddish etdour, which, on account of its 
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being mottled vnth paler areas and accumulations of black 
pigment, has been compared with granite Usually 
the cut surface, more espeaally the paler areas, has a granular 
appearance, owuig to the projection of plugs from the alveoli 
On squeezing the lung substance, oidy a bttle blood and 
serous fluid, but no air, can be expressed Those portions 
of lung not actually consolidated may show congestion, and 
sometimes oedema 

On opening up the bronchi their muoius membrane is 
found swollen and injected and their lumen filled with sticky 
rust-tinged exudate The bronchial glands are swollen and 
pink in colour 

Microicopte Appiaranctt — Instead of the fenestrated 
appearance of the normal lung section, the lung which IS the 
seat of this change appears like a solid oigan. The alveoli 
are filled with plugs consisung of a nei’^oiV of fibnn threads, 
sometimes communicating with the coagulum m a neighbour 
mg vesicle through one of (be stomata In the meshes of the 
fibnn are catanhal cells, a few red blood corpuscles, and con 
stderable numbers of leucocytes, chiefly of the poljmorpbo 
nuclear type. In suitably stained specimens organisms can 
usually be found. 

In the walls of the alveoli the vessels are still distended 
with blood The bronchi show evidence of acute inflamma 
lion The interlobular septa and the supporting fibrous tissue 
of tbe lung generally are swollen and infiltrated with fibnn and 
leucocytes The pleura shows the changes of acute mflamma 
tion. Films made from the bronchid exudate will show 
leucocytes, fibrm, desquamated epiibehum, both flattened and 
columnar, and characteristic germs This last is the best 
source from which to demonstrate the pneumococcus 

(3) Stage oj Grey Hepalisaiton Naked eye Appearance — 
The organ is distended as before, shows nb markmgs and 
fibrinous exudate on the pleura over the affected lobe As 
before, tt tsfirm, heavy, and a portion removed sinks m water 
The cut surface, however, ispafe,and,wtth the black mottling 
of the carbon, IS not unlike greygtanite in appearance (Fig 4a) 
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The gramilartty of the cut sui&ce fs mere rutrkei, smd, on 
scraping the surface mth a knife, turbid fluid and plugs from 
the alveoli can be removed On sguertng, similar fluid can 
be expressed, but «o atr-bubbles On openmg up the bronchi 
the niuccrus membrane, as before, is found to be sivoUen and 
mjected , the contents ha\c a more opaque white appearance. 

llierosecpie Afpearances — The alveoh and smaller air 
passages are filed, as before, wjih plogs, which are, however, 
at this stage retracted from ihe nails, this space having been 
filed during life with fluid The fbnn threads are not so 
obvious , the; are broken down and granular In the meshes 
of the coagulum are vastly more numerous cells, the increase 
being entirely due to the accnmulation of polymorphonuclear 
leucocytes Many of these sum badly owing to degenerative 
changes Germs are often dilHcult to f rd at this stage The 
capillaries to the walls of the alveoli are, to a large extent, 
obliterated by the pressure of the contents of the air vesicles 
Bronchi, interlobular septa, and pleura show, as lo the earlier 
stage, evidence of inflammation 

(4) oj Uttolulton Kaktie^e Affearartet—^t 
lung IS still somewhat distended, but is now much tt^er 
From the cut surface eonstderalU gaonhfiM ef ^ey, milky 
JlMd can be expressed 

Micrvsetfic Appearances —The alveolar plug is contracted 
still more, ai'd may be absent altogether The contents of 
the alveoli are granular maicnal and degenerated leucocytes. 
Multiplication in the endoibeiiaJ cells of the alveoli u ofiea 
seen, as evidenced by tbeir greatly increased number The<e 
may be found suiTot.ndmg ihe remarns of the plug The 
capillaries of the alveolar walls are again distended with 
blood. 

Other lerwinj'iCBf than resolution in the case of lobar 
pneumonu are (1) septse softentn^t which maj go on to 
gangrene, (2} jEfroru, or overgrowth of the fibrous support 
mg tissue of the lung,produciDgchn)iucmtersutial pneumonia. 

In carrying out a fott irortem in a case of acute lobar 
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pneumonia, the following conditions, more espeaally, should 
be looked for m organs other than the lung — 

(1) A leucoblastic condition of the bone marrow assoaated 
with the marked jxilymorphoandeai leucocytosis of the 
blood in the disease 

(2) Acute congestion of the si^een 

(3) Qoudy swelling of liver, bdnevs, and heart muscle 

Other conditions which may complicate the disease are 

ulcerative endocarditis, pericarditis, meningitis, pentomtis 

S Lobnlar l^enmonla 

Synonymous terms for this condition arc (i) hroncho- 
pneumoma, from the fact that areas of lung m connection 
with, and around bronchi ate involved, (a) caXanhal 
pneumonia, from the character of the exudate most 
charaotcnsUcally found in the alvcoU 

The etiology of the condition may be said to be the same 
as in the lobar form of pneumonia It is more Juquent 
tn ekildren, and is the form of inflammation of the lung found 
m the specific fevers Tlie matter might be put m this way , 
that pneumococcic uifection of the lung m children usually 
shows the lobular type When the lobular type occurs in 
adults, the causal germ u usually some other organism than 
the fneumoeoecus, c g strtptoeoen, staphyhcccex 

Nakti'eye Appearances — ^The lung may be slightly more 
distended than normal It has a mottUd, red surface, 
with (x) dark purple depressed areas of collapse, (2) red, firm 
areas of consolidation, and (3) pale areas of compensatory 
emphysema On handling it, irregularly seattered areas oj 
a firmer consistence than the rest can be felt On section, 
the same mottled appearance is visible, with dark purple 
areas of collapse where a bronchus has become plugged, pink 
areas of consohdation, more or less rounded (Fig 43), m the 
centre of which can often be seen a small bronchus, from 
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wfuch, on squeczin:^ tie lung, a smatl fccad of thick white 
secretion can be pressed, also paler emph>-scrnatous areas 
The lung tissue general!) is congested On opening up the 
bronchi, their mucous membrane is found swollen and con 
gested, with more or less purulent loohmg secretion The 
bronchial glands are congested and swollen The smaller 
bronchi and bronchioles within the lung substance are not 
infrequently dOated, sometimes to such an extent that a 
“ honeycomb " appearance is produced (see Bronchiolectasis) 
Microiccj)ic Appearan^tt —To realise the true nature of the 
change, large sectio&s of luog should be cut The consohda 
tton will then be seen to be patchy m its distribution, the 
plugged alveoli being usually situated round a small bronchus 
or bronchiole as their centre. This bronchus shows the 
appearance of acute bronchitis, and us wall is inAltraled 
with inflammatory cells The elastic coat m.iy be ruptured, 
and not mfreqjently the lumen is dilated. The alveoli arosnd 
contain plugs which may be more flbnnous or more leucocytic, 
the appearances varv ing considerably is difl’ertnt types of the 
disease and m dilTerent positions Towards the margin of the 
area more of the cells filling the alveoli are of the eatarrhsl 
t)pe,/c they are cast of^, swollen endoibelial cells Hence 
the term "catanhal pneumonia.® The walls of the aJvtoIi 
generally show congestion of their vessels 

Broncho-pneumonia may lesoKe or may pass into septic 
pneumonia or gangrene The assocuted changes m spleen, 
bone marrow, etc , are the same as in lobar pneumonia. 

3 Pntolent or Septic Broscho-P&enmonla 
This condition may occur — 

(i) As a sequel to broncho-pneumonia, epccially when of 
the sooUed aspiralton type, eg associated with the inhala 
tion of septic matenal, as after operations on the mouth 
(r) Associated mlh cbstruAififi U tbe brmeh, as by tumour 
or aneurysm leading to retentton of secretion (so-called 
“ retention ” pneumonia) 

(3) i\ssoaatcd with ibc presence of a forrgn tody m the 
bronchi. 
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(4) As a blooi infection due to the deposition of organisms 
or infective thrombi m the pulmonary vessels {embolic or 
melastatic pneiimontd), found specially in such conditions 
as osteomyelitis and pyzinia Septic infarcts are not in- 
frequently associated Such infarcts have the same distnbu 
tion and often very much the same appearance as the 
non septic type (see p 157), but they tend to be paler and 
often show softening in their centre Under the microscope 
such mfarcts are characterised by immense numbers of 
pol3rmorphonuclear leucocytes in addition to red blood cells, 
also by masses of organisms 

In all the above the appearances are the same as in 
broncho-pneumonia, but the inflammatory changes are more 
acute, and there is a greater tendency to destruction of pul 
monary tissue The bronchi are filled with purulent material 

Abscess — A true lung abscess, defined as a suppurative 
inflammation involving the lung substance, is comparatively 
rare It arises either as a suppurative softening of a pneu 
monia, lobar or lobular, or as a blood mfection due to the 
lodgment of an mfective embolus Such abscesses are 
commonly small They are surrounded by a zone of con* 
solidated lung and show ragged irregular walU They 
usually pass on mto gangrene In addition to the above 
there may be included under the term, cavities which form 
in relation to foreign bodies impacted m a bronchus, also 
localised empyemas rupturing into the lung Bronchiectirtic 
and tuberculous cavities are in a sense abscesses, but they are 
not usually classified as such 

Gangrene — This is usually a secondary condition, the 
result of putrefactive organisms reaching a consolidated or 
necrosed portion of lung Thus it may follow lobar or septic 
pneumonia, infarction or abscess It may also be due to 
direct extension, as from a ruptured ulcer of the cesopkagus, 
or from a subphrenic abscess It may be due to the presence 
of foreign bodies in the bronchi, such as coins or false teeth 

The area mvolved is at first intensely congested, later it 
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becomes black, and the lung substance breaks down and 
comes away, leaving a caviQr (Fig 46) lined with black or 
greenish black walls, the colour being due to changes in the 
eflused blood. The contents of Uiese cavities and of the 
bronchi are usually brown, like prune juice, but may be paler, 
like pus or putty The neighbounog portions of lung show 
pneumomc consolidation Theodour is alnays most oflensn e. 

4 EypostatJe Pseumocia 

This IS a type of pneumonia associated with hypostatic 
congestion and cedcma of the lungs, and therefore found in the 
posterior and lower jxirtions It u the type of milammation 
which supervenes m old age, and in wasting diseases generally 

The distribution of the change allows of immediate 
recognition The consolidation is usually partial and 
assooated with oedema 

\lKreiecpttalty (he appeannces diHer m diS'rrent 
eongestion, «dema with catanbal, Sbnrous, and Ieucoc)tie 
coasohdatiofl, all being Aiimd m ctoie co itact 

5 Interstitial Paeamosiaa 

These are condiuons m which there is mcrease m the 
fibrous tissue of the lung They may be divided into three 
groups*— 

(t) Those JoOffxtni ftr^ma aeuSe pieumonia 

(2) Those iM to If-e ttJsalaJion e/ Just of various kinds 

(3) Those Jar to chonicaUy oettHg fortmaf foiraw, tuber 
culosis, sjfbilis, actinom>'cosu 

Irterstitial Fntumanit foEarsng etute lobar or lobular 
fneunumta ts a comparatively rare condition. It usually 
shows itself as localised areas of thickening of pleura and 
intedobular septa also of the fibrous tissue at the root of the 
organ Sometimes it is more diffuse, msohmg considemhle 
areas of lung tissue In this condition, as m other tj-pcs 
where there ts marked thickening of tl e alveolar walls, 
the endothelial cells of the alveoli may become cubical 

InUrslihal Pntumonta due to the InJ-aLsiton cj Dust 
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(Pneumokomosts) — ^There are three common vaneties ol 
this, accordmg to the t)!* of dust inhaled • 

(1) Anthratosis 01 coalimner^s lung 

(2) Silteotts or stonemason’s lung, also known as Ckaheosts 

(3) Siderosts or needlfr^nndcr’s lung 

In all these conditions the foreign particles which arc 
inhaled are absorbed into the lymphatics, partly by the 
action of phagocytes They tend to be deposited along the 
course of the lymphatics, and there to set up imtaiion and 
consequent fibrosis Thus nodules of fibrous tissue de%^op 
beneath the pleura, along the interlobular septa, bronchi, 
and \essels The lymph glands at the root of the lung are 
enlarged and indurated Owmg to the imtant action of the 
foreign particles preparing the way for germs, tuberculosis 
IS a very common accompaniment of all these conditions 
They are also frequently complicated by chronic bronchitis 
and emphysema, and by a d^ee of catarrhal pneumonia, 
and occasionally by bronchiectasis The siliceous particles 
are more imtating than the carbon, hence the nodules of 
fibrous tissue tend to be larger m silicosis than 10 anthracosis , 
there are also more catarrhal changes in the alveoli The 
steel particles are more irritating than the sOiceous, hence 
the changes are most marked of all in siderosis 

Anthracosis — There is always a certain amount 0! 
pigmentation in the lung of town dwellers and also in most 
country dwellers This is enormously accentuated in those 
who work m coal mines When well marked the condition 
IS known as anthracosis The lung is usually black, or almost 
black, with small, hard, black nodules scattered under the 
pleura and la the lung substance (Fig 48) On squeezing, 
there exudes an inky black fluid The bronchial glands are 
enlarged, deeply pigmented, and indurated 

Alicrosco^iie Apptarattces — The nodules are found to 
consist of well formed fibrous tissue mixed with carbon 
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{1 jfmcnt They occur under the pleura, along the interlobular 
septa, bronchi, and ressels. The superfiaal layer of the pleura 
1$, howocr, free from pgmeot There is some degree of 
catarrhal change to bronchi ard ateeoii, and some thickening 
of the vessels. 

Silicosis. — The lungs ta this condition are grey tn appear- 
ance, and, scattered through them, are numerous grey nodules, 
which are hard and gntty to the touch Similar n^ules are 
present m large numbers under the sTSceral pleura. They 
(end Co be larger Chan chose in anthracosis (Fig 47) 

The disease is not unlike the more chronic forms of tuber* 
culosu, and. as ahead} pointed out, it is not mirequently 
cospheated by it The pure condition may be dutuiguuhed 
from tuberculosis by the hard and gntty character cl the 
DOduWs and by the absence of cavitation 

Slieroiofic Afifcjrjras — These aie the ume os in 
anthracosis but the pigment is not so obvious (at^ough carbon 
pigment is also present) and there is more catarrhal change la 
the surrounding lung There may be endarteritis obi terans 
of the s-essels. Tuberculosis is often superadded. 

Biderosis. — The nodules in this type are larger, owmg 
to the greater imtalion of the metal particles The lungs 
have a grey appearance and may be almost solid Evidence 
of tuberculous disease a scry frequently present in addition 

MiavsceficaJlji, in addiuon to the larger areas of fibrosis, 
there is more ratarrhal change m the alveoli, between the 
nodules of fibrous tissue 

Syphilitic Disease (a) Hfi'e Fneamoma — ^This u a 
condition occasionally found tn children suffering from 
Congenital syphdis. The lungs are pale and firmer tlian 
normaL 

Mt^mceptccl y, there U found an overgrowth of fibrous 
tissue Involving the *al'* of the ipdinduaj aluvoJi, The 
endotbelium lining the alveoli is cub cal losiead of being 
fia tened. 
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(6) Gummala — Thcseoccurassmallcaseousfocisurrounded 
by fibrous tissue They are not infrequently absorbed, 
leaving puckered acatnces behind They are mdistinguish- 
able from tuberculous caseous masses 

{c) Interstibal Pneummta m acquired sj'pbilis occurs as 
areas under the pleura or towards the toot of the lung There 
IS ihickenmg of the pleura, of the mterlobular septa, and 
increase of fibrous tissue around the bronchi and vessels 
The last usually show endarteritis obliterans 

Microseofiically, there is overgrowth of fibrous tissue, 
usually catarrh of the alveolt and often accumulations of small 
round cells (mihary gummata) 


TUBERCULOSIS 

Tubercnlosis —The lungs are by far the commonest 
site for tuberculous disease In a brge proportion of cases 
the disease does not progress far and soon heals, leavmg 
merely some cicatricial tissue behmd The apex of the lung 
IS the seat of election for the disease Very often the 
apices of both the upper and loner lobes are affected 
The disease may reach the lung by any of four paths (1) 
the air passages, (2) the blood lessels, (3) the lymphatic 
vessels, or (4) by direct extension In most cases it is im 
possible to say by what avenue the disease onginalJy came 
Nevertheless, certam statements can be made regarding 
this question of the path of entrance (i) \Vhere the tubercle 
lesions are uniformly scattered through the organ, the disease 
has been brought by the blood stream, and search should be 
made for some older focus of mfection m some other port of 
the body or m the lung itsdf This fwnis is commonly a 
lymph gland which has become adherent to, and eventually 
has ruptured into, a \ em or a large lymphatic trunk, such as 
the thoracic duct Not infrequently the source is a focus 
m the lung itself wluch has invaded a branch of the pulmonary 
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CharatUrs of Ltnons — ^The tuberculous lesions tend 

to occur m the form of isoUted loci These may be widely 
separated from one another, or so closely packed that they 
are practicaUj continuous They are either grey and more 
or less translucent when they arc formed of cellular elements 
and fibrous tissue, or opaque white or >dlow when these 
elements haxe undergone caseation TTiere is alwaj-s a 
certain amount of interstitial change or fibrous tissue forma 
tion, both in the lesions and in the lung around 

In the more acute cases this fibrous tissue formation is 
minimal In such cases the condition tends to spread 
diffusely, involnng more or less of lung substance ard 
producing a tatarrhal censolidation of the ajtcoli which sub- 
sequeatly uodergoes a caseous change (caseous pneunonia) 

Alierestopuall/, ihe tuberculous lesion is charaCensed by 
a celt aggregation, the indnidoal cell eleireots showing three 
types (() Urge (naJtiaudeated or gunt cel’s, the nuclei of 
which are arranged commonly m a circle, or part of a circle, 
round a central clear, necrotic area , (s) spindle-shaped and 
branched cells, with nuclei resembling those of the giant cell, 
and, arranged round that cell (cpitbelio d or endothelio d cells) . 
(3) lymphocyie-like cells, with small dark staining nuclei and 
little procopUsm. 

Polymoiphoauclear leucoc)tcsare. except la tery acme cases, 
relatively few m rumber The gunt cell is not infrequently 
absent, and its place occupied by an area where the cells are 
breaking down This area, as it enbrges loses all appearance 
of structure, ft is the commencement of the caseous process. 
In addition, there is always more or less o\ergrowtb of fibrous 
tissue In the more acu'e cases caseation predominates, 
in the more chronic, fibrous tissue formation. WTiere this 
inflammatory process larades the alveoli there is consolida'ion 
of the Jung, a coaiol datioa chaiaetemed by the presence of 
some exudat^ not as a ru’e fibnnous, with numerous catarrhal 
cells and leucocytes. This eonso'idaied area of lung also tends 
to undergo the oseous altetatwm whereby it becomes ap- 
parently strttctu*eless, bvt is this caseous focus the fibrous 
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tissues, and more especially the elastic fibres, persist fo" long 
almost uDchang-ed. 

The clastic fibres of the lung undergo some destruction both 
by fragmentation and solution, in the area where cells and 
nuclei are breaVing down The fibres which escape this 
primary destruction may persist tn the caseous area for an 
almost indefinite perioi It is largely for this reason that 
necrotic caseous areas of lung remain firm When secondary 
infection with pj’Ogenic and other forms of microbes occurs, 
complete destruction of the clastic fibres and softening of the 
caseous area takes place, the softened material is coughed up, 
and a cavity results. Another way m which cavity formation 
not infrequently starts is by inflammation of the ualls of a 
bronchus or bronchiole. The wall, weakened by the inflam 
matoiy process, next gives way under the increased pressure 
associated with coughing Destructive changes then occur, 
and a cavity results which subsequently extends 

Clcistjiealton of Txiierculous Afftexons of the Lungs — 
The most satisfactory classification would probably be 
upon the basis 0! the path of infection, but, owing to the 
fact that m most instances it is practically impossible to be 
certain of the path of entrance of the disease, owing, further, 
to the fact that even in a case of probable eir-passage infec* 
tion the disease may spread by the lymphatics, and even by 
the blood-vessels, this method is not entirely satisfactory. 
Another method of classification is on the basis of the matii 
underlying histological change As we have seen, there are 
essentially two such changes m pulmonary tuberculosis : 
(i) a filling up of the alveoli with exudate and cells (mainly 
catarrhal), in other words, pneumonia or inflammatory 
consolidation The consolidated area subsequently under- 
goes a necrotic (caseous) change This type of lesion is 
characteristic of the more acute conditions, t e where the 
virulence of the organism »s high or the resistance of the m- 
iiivihudi'jow, \i) li’iaying bown rft newh'orous tissue usuiliy 
tn relation to pre-existmg filnous tissue (interalveolar, mter- 
lobulat, etc), te fibrosis, or interstitial pneumonia This 
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occofs m cases where the organism possesses a relatii ely low 
degree of vinilence or where the sod («-e the individual) is 
unusoally resistant. The two changes are commonly found 
side by side, but sometimes the one predoninates, sometimes 
the other 

Probably no method of classification is completely satis- 
factory, but the following has for long been found useful by 
the author. It has the advantage of describmg in general 
terms the appearance of the lung condition as a whole. It 
may be regarded as a compromise between the two methods 
mentioned above 

X MiliaTy or Diisemtnatti \tt‘asiaiic Tuhertuhsts (as 
suggested by Orth) 

9 CastOMS or Tulxm^js Drfftuh^Pnnimoftta, or, if 
diiliise, Casecus or Tubtraihus Pnrvowrux This condition 
may or may not be aceompanied by csvily fennatioa. This 
ucludes the condiQoiu which are usually desenbed as acuta 
phthuis. 

3, Tuifrevlant, again either with or without 

cartUUan This mdudes the condition Inown as chrome 
phthsis 

'Hicre are objections to the above method of classification, 
but on the whole it wilt be found that most types of putmonaiy 
tubereulosis can in this way be satisfactorily described 

The nelhod avoids the qse of the term ' phthisis,” which 
IS really a cluuca! one, and not infreipientiy incomct at that, 
meanmg, as it does, a wasting disease The terns used 
merely form a starting ground from which to detaO the more 
mmute changes. 


X. Uiliary Tsherenlosls or Disseminated htetastatle 
Tnberculosfa 

Tins condition is usually Hooi tprtaJ, but may be spread 
by the It ts assocuted with an afire tui>frcul<nts 
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focus in the lung, bronchial glands, or a lesion m some 
other part of the body This primary focus should be sought 
for Where the condition is blood-^read, tubercles will be 
found scattered tlirough other organs and tissues , if not 
large enough to be seen by the naked eye, they will be 
found on tmcTQSCopic examination 

Udkei-e^e Appearance — ^The lung is unifonnly congested 
Scattered through its substance are immense numbers of 
grey, white, or yellow foci (Fig 49), which may vary in size 
from somethmg just visible to an area one or two millimetres 
in diameter Frequently the areas lary in size m different 
parts of the lung Sometimes they arc found to be larger 
m the upper portions of the lung Sometunes the areas are 
arranged in groups (staphyloid arrangement) round blood 
vessels or bronchi, indicating that the spread has been by 
way of the Ijinphatics Where the distribution is uniform 
throughout, spread by the blood stream is most probable 

Mteroscofiie Appearances — Scattered through the Jung 
substance between individual alveoli around bronchi and 
blood vessels and interlobular septa, are rounded areas of cell 
accumulation. The cells compos ng these are chiedy mono* 
nuclear, of the epithelioid and lymphocyte type with catarrhal 
cells and a few polymorphs. Sometimes m the centre there are 
giant cells , at other times the centre is occupied by an area 
where the cells and their nuclei are breaking down Vot in 
frequently there is a distinct structureless caseous centre. In 
speamens stained for elastic fibres there will be found some 
destruction of these in the central area if they have been included. 
In other cases (the more chrome type) the fibres are merely 
pushed aside by the aggregating cells. 

There is always a certain amount of involvement of the 
surrounding lung alveolu Those alveoli in the immediate 
neighbourhood are consolidated with exudate catarrhal cells, 
and leucocytes. As this area of alveolar involvement enlarges, 
the condition tends to pass utto the second type— ^seons 
broncho pneumonia. There is usually more or less new 
formation of fibrous tissue in and around tfie nodules. In the 

12 
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mo'e acc’e type with necrotic centre this j$ wtnimaL la 
st.it2bly stained specimen* inbercle haciHi, although few in 
notnbcr, will be fonnd, mo'e part cularly m the acute type. 
Not irfrequeatly broochi and vessels will be seen m coarse 
of lata* on by the nodule* It is th s secondary mvasioa of 
vessel* which largely accounts for the great number of the 
It-bereles, and for their vana ion la sue, due to the Cict that 
they are of different ages 

2 CasMOs or Tabercnioca Br^acbo-FBeoaonfa 
or Caaeocs Pcetmosia 

Two types of this condition can be distinguished — 

(l) A type m which there are or/as cj consaliii'ion 
snLtrti through the lung, spread by the blood or by the 
lymphatics This tspe is merely an example of the previous 
condition where there has been fairly extensive spread into 
the airrounding lung, so that a considerable group of alsToli 
have become consolidated and hast then undergone the 
caseojs change (FI- 50). Thu type o found praetieaHy ex* 
dusivefy m cbtldreo liie tndindoal area* may fuse with one 
another, so that the consolidation may be comp’ete, lai olvmg 
a whole lobe Occasionally casaty formation may be found 

{*) A type which tonmeruts in ont fortinisr ferUon 
the Ijng, csuall) near the apex of the upper lobe, and ifreait 
pen t}u.t feint In such a ease the tnfection u pcperally 
believed to have been by way of the air passages Thu type 
a the common one found in progresm-e an.te tuberculosu 
mtheadalt. It u only occasionally seen m the early stage*, 
owTT- to the fact that it doc* not prove fatal untO well 
advanced Sometimes, however, the initial stages are met 
with in cases dying of diabetw or other wasting disease. 
Ufuallv, a* the foa/htim a met with la the post morte-j 
room, the area of cmsoldatm a extensive and cavitation 
present (Fig 51) SoTetirota a less advanced type of the 
djcase u found in one 1-ng when in the other a nont 
advmnced stage Gust** 
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Naked eye Appearonees — -nie lung shows cXfonj*:, occasion- 
ally acute, pleUrtsy on the surface It »s parltally consolidated, 
usually the area of consolidation being towards the apex 
The cut surface shows areas oj a while or slightly yellow, opaque 
appearance, not unlike grey hepatisation These may be 
isolated and scattered, but there is usually one considerable 
area which may involve the greater part of a lobe In these 
areas are camties, usually small and often numerous, mlh 
ragged walls In advance of these areas, and often widely 
scattered through the lung, are grey or yellow tubercles tn 
groups, mdicating lymphatic spread (Fig 51) Besides spread 
by the lymphatics, spread by the bronchi (aspiration) and by 
direct continuity of tissue is observed in this condition The 
bronchi show evidence of aeuie bronchitis and the lymph 
glands at the root of the lung are enlarged and show grey 
lubereles and caseous joei There 15 usually more or less 
f.brosxs m connection with this type As the fibrosis pre- 
dominates, It passes into tbe next type 

This type of the disease has to be differentiated from acute 
lobar and lobular pneumonia and gangrene of the lung, also 
from growths of the lung The mam points to remember 
in making this distinction are i Position— tuberculous 
lesions commonly apical 2 Extent — tuberculous lesions 
as a rule involving only a portion of a lobe 3 Surrounding 
parts — the presence m the case of tuberculosis of foci of 
lympb spread disease m the neighbounng portions of lung 
4 Oivities — characteristic of tuberculosis, present also m 
gangrene, but in the latter the cavities possessing soft friable 
black-coloured margins and the other appearances character 
istic of tuberculosis {eg lymphatic spread nodules) being 
absent. 

iUcroscopie Appearances — The two essential processes 
going on are {'if a catanfiaf consoficfation ortlie Tung abeoli 
which undergoes a caseous change , (4) lymphatic spread of 
the disease, with formation ofcascating tubercles along the lines 
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of the lymphatics These tend to Spread into snrround ng 
ali-eoh and bronchi, and so to initiate fresh areas of caseous 
paeumotiia. The elastic t ssne of the lung undergoes a certain 
amount of destruction, but in the caseous areas the netKork is 
presen ed and tends to persist until cavitation occurs. There 
IS usually a certa n amount of increase of fibrous tissue as 
evidenced by thickening of interalveoUr sralls, interlobular 
septa, etc. 

Cavities may arise (i) m dUted bronchi or bronchioles, 
(2) as the result of infection of a caseous area «nh pyogenic 
organisms, and so the softening of the area (j) as the result 
of the bursting of a caseous area into a bronchus. 

The cavities are lined with breaLmg.down, caseous lung 
tissue. Sn tably stained preparations mil demonstrate tubercle 
baalli often in very Urge nnmbets, bo h in catarrhal pneumonic 
areas and in caseous foci or walls of cavities 

The vessels are often involved in the process, and blood 
infection by invasion of a caseous focus in’o a vessel ts not 
mfrequeau 


S nbro^aseoQS Tsbercttlosls 

This u the common condition found m cases of chrome 
pulmonary tuberculosis It passes, on the one hted, by 
insensible gndations into the previom more acute tj'pe of the 
disease On the other hand, with increase in the fibrous 
tissue clement, it pisses into scKalled “ fibroid phthisis ” 
The tern is one which is perhaps not the best possible, but 
It 13 descnptive, and u prelerablc to the pnirely clinical one 
of chrome “ phlhuis ” 

The condition u usually eoropUcated by eantihnw Hence 
n speaking of this type one would refer to it as fibro* 
caseous tuberculosis with cavitation. 

Nahtd-tye /fp/Varanrer — The lung shows on its surface 
evidence of chrome fleunsy It ts usually adherent 
to the chest wall For its removal it u advisable to strip 
the panetal pleura from the nbs m the way described on p. 21 
The organ is distended, and on palpation it will be found 
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poTltaUy consolidated Usually this consolidation is more 
marked towards On upper part 

On cutting into the lung the inaease m consistence will 
be noted The section will show the following appearances 
(Fig 53) Towards the apex of the upper lobe wDl usually be 
found one or more eamlies, ant of which commonly is distinctly 
larger than the other, I'arymg in size from a walnut to a 
tangerine orange Indeed, in some cases the cavity may 
be found to occupy the whole of the upper lobe The tcalh 
of the cavity are formed cijihTom tissue and are often com 
paratiiely smooth Frequently bronchi and vessels of con 
siderable size can be seen crossing the cavity, the lung tissue 
havmg largely disappeared from around these more resistant 
structures Occasionally aneurysms may be found on the 
course of such vessels (Rg 51) 

Throughout the remainder of the lung there is a general 
tnereose in the amounl ef fibrous tissue From the thickened 
pleura, thickened interlobular septa can be seen passing in 
The vessels and bronchi are thickened This thickening is 
usually more marked towards the root ol the lung The 
bronchi arc not infrequently dilated their walls being pulled 
upon by the contracting tissue around They show evidence 
of acute bronchitis and contain more or less muco-purulent 
secretion 

The bronchial glands at the root of the lung are enlarged 
and show caseous or calcareous change 

Around the cavity, or cavities, the lung substance is largely 
consolidated by a hbro-caseous process On analj-sis it will 
be found to consist of firm nodules, larger and sm^cr, which 
are pigmented and show caseous change 

In ads ana of this more completely consolidated area, » e 
m the lower part of the upper lobe and m the lower lobes, 
will be found isolated areas of consolidaiton of a similar type, 
having a slapliylotd arrangement mdicatmg lymphatic spread 
In addition, there are often areas cf caseous pneumonia. 
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indicating recent acute spread of the disease The presence 
of the latter areas suggests “ aspiration ” sprcad- 

As a rule, in such chrcnuc cases both lungs are affected, 
one, usually the right, shoving the more advanced lesions 

Contraction of the fibrous tissue m the \-anous parts of 
the lung tends to occur, pulling upon bronchi and air \cstdcs 
Dilation is thus caused, producing bronchiectasis or 
emphysema (lraelt<ni enphystma), os the case may be 

The abose appearances are found mainly in tuberculosis 
of adults, but similar changes are occasional!) met viih m 
children 

This type of the disease requires to be dutmguished from 
the other interstitial pneumonias, more especially from 
syphilitic disease and from silicosis Again, the distribution 
of the disease — apical m the case of tul^rtvlosis, at the rtet 
of the lung or under the pleura in the case el syphil s— u the 
chief means of differentiauon The presence of cavities » 
charactensbc only of tuberculosis, although it should be 
remembered thatsilicosjsmaybeaccotnponiK] b> tuberculosis. 
Lastly, the nodules in siheosis are much harder and hate s 
characteristic gntty feel 

Microscopte Atf<ixrancn ihe moii sinking changes 

IS the increase of fibrous tissue— tbidcenmg of pleun, of inter 
lobular septa, thickening round vessels and bronchu The 
fibrous tissue in these structures o*ien shows a marked new 
developraest of clastic tissue fibres. The lung substance itself 
shows irregular consolidation due to the presence of nuiDerous 
fibro-caseous areas some of which are nodules of tubercnloas 
granulation tissue displacing the lurg tissue Others represent 
areas of caseous pneumonia, it which the elastic tissue networV 
in suitably stained speoenetis is still ns b e, and which are 
sumxinded by rones cf fibrous tissue. The blood-vessels 
generally, more particularly those in the neighbourhood of 
cavities, show thickening of their intima as well as adventi'ia. 
Some fcaic, in this way, their lumen completely obliterated. 

In D'hers the closure is only partial, and new vessels possess ng 
the r own elastic tarain-T derolop within the compass of the 
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old The bronchi show evidence of catarrhal inflammation, 
as also the remaining lung nlvcoli The lining cells of the 
alveoli are often cubical instead of being flat. The cavities 
are lined with a zone of granulation tissue or of v^ell formed 
fibrous tissue The vessels m the neighbourhood become 
partially or completely occluded by the occurrence of endarteritis 
obliterans In suitably stained speamcns, tubercle bacilli may 
be found, but they are commonly very few and scattered 
They occur chicfiy in the walls of the cavities and m areas 
of caseous pneumonia 

Pulmonary Complications tn Tuiorculosts — Rupture of 
a cavity mto the pleura is not as common as might 
be expected owing to the adhesions which form, and 
which tend to obliterate the sac. It occurs chiefly m the 
more acute cases It may by resting the Jung permit of 
flbrosis and healing of the lesion provided infection of the sac 
does not occur, but in. most instances a pyopneumothorax 
results 

Hemorrhage from the lung (bsnioptysis) is met with both 
at an early and a late stage of the disease In the early stage 
It u seldom senous, as it ts due merely to erosion of a small 
vessel m the wall of a bronchus In the late stage, when 
large cavities have developed, it is much more serious, as 
vessels of considerable size may be exposed m cavity walls 
Sometimes the actual rupture is preceded by a bulging or 
aneurysm formation 

Thromiosts in the larger vessels sometimes occurs, but it is 
chiefly a termmal phenomenon A thrombus formed in this 
way in a pulmonary vem may be earned into the systemic 
arculation and cause embolism m a splenic, kidney, or other 
terminal vessel 

Endarteritis obliterans has already been mentioned as a 
constant occurrence, one which has a great influence in pre 
venting the more severe forms of hEmonhage in chronic 
cases Jtfi degrees are met wiCli,lrDm narrowmg ol fhe'lumen 
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to complete closure ITjc endbthclnl lining of the smalJer 
\essels and capillaiws is mobilised m the tuberculous 
process, forming one source for the epithelioid cell of the 
foUscIc This mobSaaliQii leads to obliteration lienee 
the avasculanty of the tubercle nodule 

Ckronte plnnsy a alwaj-s met with m chronic tuber 
culosis It leads, in a ruyonty of instances, to the fomatJon 
of adhesions and somttimcs to obliteration of the pleural sac 
Usually it U of a ^brous type but an organising fibnnous 
exudate u not uncommon m acute cases 

Ftbrosu oj lufg tubstance has been mentioned as a 
chaiactenstic f«ture of the more chrome forms of pulmonary 
tuberculosis rather than a comphcaiion The contracting 
bands of fibrous tissue reduce the sue of tfie lung, diminuhing 
the area of resonance and through adhesions puling the 
diaphragm upwards and the mediastinal tissue wjUj the heart 
in one or other directioa The sam» process tears open the 
bronchi and the air spaces, producing bronchiectasis end 
traction emphj'sema In a large proportion of cases the 
disease, starting in the apex, progresses only for a short lime, 
ultimatd) healing and leaxmg a fibrous scar and a Uuclcened 
pleura most often with adhesions to the dome of the pleural 
sac. Occasionally on old healed lesion lights up in later life 
and spreads rapidly Thus there maj be found togetlier 
lesions of the oldest and the most recent type 

Aculepneurronias of a pneumocoone or streptococac ongin 
frequently terminate tuberculous cases, and acute infections 
of the pleura occasionally occur, as a rule through rupture of 
a cavity 

Tuifrculirus in/tc*ion ej At mediastinal and brarebial ghnds 
constantly occurs Such glands raay show grey infiltration, 
caseation, or calaficatm The} may rupture into teasels 
and produce a generalised infection Occationally a calcare* 
ous mass produced in this way ulcerates into a bronchus and 
naj cause himortbage Not infrequently, esjiecully in 
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children, the disease takes ongin in the lymph nodes, sub- 
sequently spreading into the lung substances by the lymph 
channels 

Changes tn other Organs in Cases of Pulmonary Tuber 
culosts — In cases of mtltary tuberoulosts, metastatic foci 
are found m liver, spleen, and kidnej'S as m the lung 
Acute degenerative changes, such as cloudy swelling and 
early fatty change, will be seen in the parenchymatous organs, 
also acute congestion of the spleen In carrying out post- 
mortem examinations upon cases of miliary tuberculosis 
careful search should be made for the site of invasion of the 
vessel Attention should be speaally directed to the con- 
dition of the thoracic duct and the retropentonal lymph 
glands The vanous branches of the pulmonary artery 
withm the lung should also be slit up 

In the more usual form of easeous pneumonia or fibro- 
easeous iuhereulosts, cloudy swelling and fatty change in such 
organs as heart, liver, and kidneys is constantly present 
Not mfrequently^tbe liver is greatly enlarged from an extreme 
degree of fatty infiltration Waxy disease also should be 
sought in spleen, liver, kidneys, etc Very often acute 
metastatic spread of the disease occurs termmally m these 
cases also, with the presence of miliaiy foci m all the mtemal 
or^ms Intestinal tuberculosis — ulceration of bowel and 
caseous mesenteric glands — is not uncommon as a secondary 
manifestation due to the swallowing of mfected sputum In 
the more chrome forms of pulmonary tuberculosis the right 
side of the heart will be found hypertrophied and dilated, 
and, as a sequel, chrome venous congestion of liver, spleen, etc. 
Tuberculous meningitis due to spread of the disease to bram 
or cord is a common termination of the more rapidly pro- 
gressive cases 

Careful luvestigatiOQ should alwaj s be made of the vanous 
groups of lymphatic glands— cervical, bronchial, mesentenc— 
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with a view to dead ng the point of ongin of the d sense 
The condition of the bones and joints should also be looked 
into Finally, in investigating cases of tuberculosa where 
there are many lesions present, with a vnew to detcnuming 
the site of ongin of the duease (in other words, the oldest 
lesion), the following points should be attended to (i) 
Nature of lesion — caseous foa are alwaja older than grey, 
cellular foa , calcareous foa are older than caseous 
Fibrosis u also indicatist of long standing disease (*) 
Extent of lesion—other things being equal, an extensive 
lesion is older than a small one 

Ttuaonra of the Lunf —Simple growths of the long are very 
rare Malignant growths arc comparatixrly common more 
especially sarcomata, but primary growths of a malignant 
nature are rare. Straining as they do the w hole of the i enous 
blood of the body wtuch has not been strained n the cajnllanes 
of the liver, the lungs are apt to be the seat of deposit of 
metastatic growths which im-ade the veins Thus secondary 
growths are common Sottomata are much more frequent m 
the lungs than coranoRista The btter occyr but m appear 
asce they are almost indistinguishable from tlie sarcomata 
Another common tj-pe of growth in the lung is a sarcoma 
arising m the glands of the medostmum and spreading into 
the lung substance by d rect extension (Hg t6) Occosio'iallj 
the growth starts in the pleural surface, and either renams 
limited to it or penetrates the Jung 

Naifiie)f Apffaranen — ^The growth may occur in the 
form of white or grey isolated nodules (Fig 55), or tlie« may 
be large areas of Jung infiltrated wiih growth. In both 
ms'ances the condition u not very easily distinguished from 
grey hepatisation or tuberculosis, especially as necresis is 
conmon and spread along the lymphatics ol vessels ard 
bronchi can be seen In the case of growtfi, however, the 
infiltrated areas have a more translucent appearance, due to 
the fact iJiat they are formed ol cellular tissue Another 
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point of distinction is that cavitation is not observed m 
growths Also it should be remembered that the seat of 
dection in tuberculosis is the apex There is no particular 
portion of the lung specially liable to be affected by growth 
unless it be the root. 

DianASES or the pleura 

Hydrothorax or Dropsy of the Pleural Canty — A 
slight amount of free fluid is a common finding at a post 
mortem Where there is any large quantity, a careful note 
should be made of the appearance, distnbution, and approxi 
mate amount of the fluid It is usually pale, dear, and straw 
coloured, and has a «pecific gravity of 1009 leij On 
microscopic examination of the ceotrifugalised deposit, a 
few endothelial cells and lymphocytes wiU be found As a 
rule the fluid is situated at most dependent portion of 
the pleural cavity, but accumulations may occur, limited by 
adhesions, at other parts The condition of hydrothorax 
13 found m cases of chronte ktari and hdnty dttease, where, 
as a rule, there is dropsy of other parts 

Hematothoraz, or blood 10 the pleural cavity, is a rare 
occurrence Free blood is only found in connection with 
injuries to the lung or chest troll and in malignant disease 
Small extravasations of blood may be found under the visceral 
pleura m acute mfections, m ansmias and in asphyxia. 

Pneumothorax 1 e gas or air m the pleural cavity This 
may be due to a wound oj the chest wall or lung rupture of an 
acute tuleroulous cavity, of healthy lung or emphysematous 
lung m a paroxvsm of coughing It may also be due to the 
presence of gas-producing organisms in the pleura, these 
organisms conung usually from a ruptured cesophageal or 
gastnc ulcer, or spreading through the diaphragm from a 
fiver abscess or pentomtis Di the hist case a purulent m 
flammation of the cavity is present as well, the condition 
being known as pyopneumothorax 
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In all the abo« conditions, in the absence of adhesions 
which would bind the lung to the chest wall, complete collapse 
of the lung occurs 

Acute Pleurisj — This condition ma/ be pnmajj, due 
to spread by blood or lymph, or secondary , due to extennoa 
from lung, pericardium, mediastinum, pentoreum, etc 
Three types of the condition may be duttnguished — 

(i) or/»rj>iettr, nbere thro is little or no free fluid 

(j) Serous or srro-finrous where there ts more or less 
free fluid, in which there are conmonlj flaXes of fibrin floating 

(3) Purultni, where there is purulent fluid 

Ihe list ts usually known as empyema. 

haXeitit Appearonets — The surface of the lung shows, 
ONTT a brger or smaller luea, a roii;A granuhr or tksck epa^ 
vhU or yllooi dtpom (Pg 54) This may be adherent or 
easily remei'cd according to the duruuon of the isflanusauiry 
process Tl e pleura underneath ihows injection of its 
tessels and the subjacent lung may show pneumonic con 
sohdation, or soneumes abscess fonriation II tie fluid 
be large in amount and if there ore no adhesions binding the 
lung the organ shows colbpse 

lo the case of eirpyTOias which hare been in rsislence 
for some time, there u usual]> coiuidcrahle thickcoing 0! 
both ponetal and \'i ccral p'eura (Fig 41) 

JfservK'pie ts —Tht vessels of the p'eora are 

distended w sh b There » a fbnnous coijpilutn on the 

surface, and also in the lotenticei of the pleura, la the meshes 
of wh ch are eiungled leucocyte*, ch edjr cf the poJjmorpho- 
nuclear %-anety in the earl er »uge». The eadoibciul cells of 
the p ecral surface may be swollen but st U attached, or they 
may be thrown off and occur free amongst the 6bnn If the 
cond lion has lasted for k«sc t roe, there 11 es idence of or^amsa- 
1 on— -young bloodvessels buddag out from the pre-e*u og 
ores of the pleura, and young conneciive tissue ccLs ac 
comjianyiag these into the amtue. These U ter (librobUus) 
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are at first rounded, and possess a. relatively large amount of 
protoplasm Later they tend to become spindle shaped, and 
eventually to arrange themseUes paraUel to the pleural surface 
From their protoplasm, fibres are split off which form the 
intercellular fibres of the new (issue 

Empyema. — ^Although the word is also applied to purulent 
CDnditioos of the gall bladder and other closed spaces, the 
usual significance of the term empyema is a collection of pus 
in the pleural sac As regards content, there are all grada- 
tions between an ordinary pleurisy with clear serous fluid 
through sero purulent exudate to thick opaque pus The 
condition may be generalised, t e the inflammatory process 
may extend throughout the sac, or it may be limited by 
adhesions Occasionally the pus, limited in this nay, collects 
between the diaphragm and the lung, or between two lobes 
of the lung or between the lung and the pericardial sac 
Such accumulations may discharge themselves by opening 
into the lung In that case they may be class^ as pul 
monary abscesses The condition most frequently follows a 
pneumonia, and the commonest genn is the pneumococcus 
Another very common organism is a streptococcus, others 
occasionally met with are staphylococa, B pyocyaneus, and 
germs of mtestmal ongxn Sources of infection other than 
tlie lung ate the blood m pyamia, a penetrating missile or 
instrument such as an exploring needle, a focus of suppura 
tion in the pentoneal cavity or liver, and an ulceratne con 
dition of the oesophagus The pleura is usually thickened, 
in the chronic cases greatly so, and shows microscopically 
the appearances of an organising pleurisy Should the 
exudate lemain uiabsorbed or unevacuated, calcareous 
material may be deposited in it 

Collapse of the lung to a greater or less extent is of course 
a constant occurrence m c&fl>use emp} emas Re-expansion 
occurs subsequent to absorption or evacuation of the exudate 
unless the case be very chronic and the lung bound down by 
firm adhesions 
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If pas, eithfr from the hjtjg or from the presence of gas 
produang germs, occure hi the sac along tnth the exudate, 
Uie term p)-opncumothorax u applied 

Chronic Plenrlsy — ^This u a very common condition, 
either in the form of adhesions between lung and chest wall, 
or as areas of thickened pleura without adhesions. It a a 
constant occurrence m tuliacute or chronic disease pf the 
lung, such as lubemilosu in tha disease the plewia may 
be » cry greatly thickened, as muclj as one inch in certain cases. 

Mteroset^u Apfitaran^ti — The thickened pleura contisu 
of spindle-shaped conneciive nme cells arranged parallel (o 
the surCice with intervening sinaous collagenous fibres. Some 
limes these latter are separated more or less «nddy from one 
another owing to cet'emx Through this tissue are scattered 
a few wandering (lymphoc)ie 1 ke) cells. Kunn ng at nght 
arglei to the surface of the ongin^ pleura are resveis wh eh 
vary in me and th ckness 

MertiOD or txMU'tt'ic a Lusc xsuov it> raOM TtiE Bom 

Lookifl ihtBnt placeat the shape of the organ. Therormal 
lung w H become fattened on plated upon a table, 

whereas ibe consolidated Jung (whet^r the contoiidailon be 
due to f uid or solid exudate in the alveoli) retains its rounded 
shape >ele rh' sko of the organ An organ the seat of 
eenj^ysema is asu'ill> mure voluminous than usuaL W etgb 
the Jsrg The weight of the oonnal Jung >s about » lb 3 oz. 
to I lb. 13 ox. (5dh-7h4 grammes), the right being a little 
bearer tJuio the /eft, aid the lung of the nuie jonewhat 
heavier than that of the fcmle:. Enmme the surface of the 
organ for exudate, fibrous thicken ng, small kxnorrhaget 
Jvote the amount of pgtnent presenl at the po nls where the 
incerlolular sepa y>n the {leura. Exam re ihe mirgin for 
evidence of emphyseria and look for an" puckering of the 
sufCice, esfieciall) at the apex best feel the organ carefully 
all over, scarcliing specially for any hard areas which would 
indicate consolidstioa. Note the dtstfibutioi of tic frm*tr»*, 
whether discrete or d *fjse Incise tl e organ bniitod na*ly 
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(see p 29) and examine the cut suriace as to colour Note 
the dislnbution of any congested areas Feel the surface 
carefully and squeeze the tissue between the fingers, noting if 
any fluid escapes and the character of such fluid. Any areas 
of consolidation should now receiie more careful attention as 
regards colour, distribution, etc. It may be necessary further 
to incise firm nodules or areas and to remove portions m order 
to ascertain whether they sink or float in water Where cavities 
are present their position, shape, character of contents, wall, 
and surroundings are alt points to note The large bronchi 
should then be opened and the character of thetr contents and 
appearances of their walls noted The bronchial and medi 
astinal glands should be examined as to size, consistence, 
presence of grey or yellow tubercles etc. The branches of 
the pulmonary artery should be slit up and examined for 
impacted ihrombL 
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Diseases of Uoath, Thuyjtx, etc. — The eonJtitm of 
Me ttrth should slwayi inAcsu^ted The presence o{ 
caries should be noted More particularly in cases of severe 
a/ueniia, suppuration should be looked hr in M/ tnouth 
eaeity P)‘onhTa aheobm ts commonly auocuted with 
ehnsslc taunts and erurmta. In any case where erthrgt 
nent «f Me serneal glands u present, the mouth and pharynx 
should be carefully msestigated for tumour formation, 
fuppuratit-e (oa, actinomycosis, etc. 

In diptiO-ma the tonsils and pharynx shoold be examined 
for false membrane It appears as prey opaque areas sur- 
rounded with congestion. The membrane m this ixniuon 
as not casfly remoa as it is formed of the rov emg epiLhebum 
infiltrated with fibnnous exudate la any suspicious case 
not dtipnosed during hie, cultures on blood serum as well as 
Elms should be nude. , ^ u 

Acute Pbaryssltla — Acute catarrh of the pharynx is a 
coratanl accompaniment of the common eoli Jt may 
spread upwards into the nose and its sinuses or downwards 
into the larynx, trachea, bronefti, and lungs A certain 
proportion of pncurronias start as sore throaU Another 
important cxte-nsion ts op the Eustachian tube and into the 
middle car, where an acu'e otius media may be set up with 
suppuration, rupture of the ear drum, possibly txteni'on to 
S9a 
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the mastoid antrum, and complications m lateral smus and 
bram ^Vbether or not there is a specific germ for the con 
dition IS uncertain, but pneumococci and streptococci are the 
organisms which most often grow on culture, and they are 
usually present m the complications of the accessory smuses 
and middle ear Repeated attacks of catarrh are often asso- 
ciated with the abnormal development of lyraphadenoid 
tissue in the region — adenoids and enlarged tonsils 

Acute pharyngitis is also a manifestation or comphcaiion 
of vvmy of the speqfic fevers, notably of scarlet fever, diph 
thena, and influenza The throat is acutely congested and 
swollen, and there is a tendency for the accumulation of 
secretion, which m the case of diphtheria forms what is known 
as a false membrane Streptococci are almost constantly 
present m these infections either alone or accompanying other 
germs There is a marked tendency lor the infection to 
spread to the neighbouring lymph glands, and sometimes a 
spreading mfiammation of the tissues of the neck (angina) 
results In such a condition cedema of the glottis may occur 

Tonsillitis —Acute inflammation of the tonsil is a constant 
accompamment of acute pharyngitis or sore throat Re- 
peated attacks of the condition lead to an enlargement which 
IS more or less permanent, and which is a simple lymphoid 
hyperplasia (enlarged tonsil) Sometimes foci of suppuration 
develop and may remam unrecognised and form areas of 
absorption of bactena and their products Streptococci are 
the common germs present At other times a large abscess 
(quinsy) develops rapidly and may discharge of its own 
accord 

What IS known as epidemic sore throat or glandular feier 
IS an mfection due to streptococcus haemolyticus, conveyed, 
It is most generally believed, from the cow s udder, by milk 
.mift Xhsra* a? anadwsd j'A’w.icat ^laniUiUr £0 

largement, which usually subsides but may end in suppuration 

13 



19^ DISPOSES OF THE INTESTIN’^L TR \CT 

Aentfl rheasutisia u another condition almost c^nmlj 
due to a streptococcus which wry cornmonly starts in this 
Situation The organism enters the blood from the tonsils 
and shows a marked tendenij to attack the jonts and the 
endocardium, setting up an acute non suppuratne arthntis 
and % cgetatis e endocarditis There appears to be a group o( 
allied organisms, all streptococa, which speaal]> affect the 
tonsillar region and show the same affinitj for joints and for 
the endocardium 

Diphtheria has been referred to as usually starting in 
this r^on, often on the tonsil itself It u characterised by 
the formation of a grey false membrane partly made of 
fibrinous erudate, partf) of dead surface epifheham, and 
therefore difficult to remove Vnhke some of the other 
affections of this region the germ does not conunanly enter 
the Ijtnph or blood stream although comphcaling genns 
such as streptococci may do so On the other hand, the toxin 
of the organum u readily absorbed and sIioa'S a speoal 
affinity far nervous tissue 

A condition common on the tonsil and not infrequently 
mistaken for diphtheru is Viacests a&^liia. It u due to 
the presence of two germs— a spirochrie and D Jutx/ormts 
There is often a membrane present which m contrast to 
diphtheru, u easily removable klceraiion may occur m 
chronic cases 

Syphilis and tabcrcolosis both attack the tonsillar region 
In secondary syphihs, erythema and mucous patches oonir, 
the latter sometiircs simulating diphthena and \inctnt’s 
angna ^ 

Tlic tonsil IS generally regarded as an important portal of 
entrance lit tubereuJenu TV direate may pan through into 
the lymphatic sjstem without produmg any tliarge other 
than simple enlsTgetrcnt TIus « proportion of tonsils 
rxnsed for enlargement are found to ihnw on ca’eful micro- 
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scopic examination evidence of active tuberculosis A 
certain percentage of these tuberculous infections are bovine 
in origin The cervical glands become infected and the 
disease may spread from there to vanous parts of the body 

Diseases of the fEsophagns — ^Vhen any condition 
affecting the oesophagus is suspected, as m poisoning, dys 
phagia, haematemesis, care should be taken to remove the 
viscus entire along with the pharynx and stomach This 
can best be done by removing tongue, pharynx, contents 
of chest and abdomen in one piece as descnbed on p 24, 
and then removing the individual organs as required, opening 
the cesophagus from behind and examining it m contmuity 
with the stomach 

The oesophagus is not mfrequently the seat of vaneose 
vetKS in etrrkcsis oj the Itter Tlus is due to the fact that the 
veins from the lower part of the oesophagus dram indirectly 
into the portal vem, which in cmbosis of the hver is obstructed 
The oesophageal veins dilate and become varicose Such 
veins may rupture, and severe, even fatal, hamorrhage result 

The cesoph^s suffers along with the stomach m corrosive 
pnsontng, and presents much the same appearance as that 
organ (seep 394) Rarely it may be the seat of pe^/ieafrerm 
Its lower part Such an ulcer may rupture into one or other 
pleura] cavity and cause a pyopneumothorax 

Tumours of the ccsophagus arc occasionally found, by far 
the most common being squamous epithehomata Very infre- 
quently leio myomata are seen The squamous epithelioma 
of the ccsophagus is found in the form of an ulcer with 
raised infiltratuig margin It tends to form a nng shaped 
area of constnction, and is situated either high up about the 
level of the cncoid cartilage, low down near the cardiac onfice 
of the stomach, or at the level of the bifurcation of the trachea 
/Kjy jp} The nicer jnay extend de^o^y. joerforatmgr the 
trachea, bronchi, one or other fdeural cavity, or pencardial sac. 



DISF\SES OF TIIF STOMACH 


196 


DISEiSES or THE STOSIACH 

Owirg to the acljon of the Agestne juices of the orjan 
itself, and owing to deoonposiuo'i in its contents and in the 
contents of the neighbounng snscera, th“ slo'nith undergoes 
considerable changes after death, and the longer the sectio 
« deLivtd the greater will be those changes Blood tends 
to accumulate in the seastls of the organ at its more 
d-pendent parts, gimg the appearance of congestion, and 
even of hemonhage As the result of decomposition n this 
^food green discoloration ukes plice Frequently there is 
softening of the waj) owing to digration by the gastnc juice 
This may occur to the extent of causing actual perforation 
Obwusly, therefore, care must be talen in interpreting 
changes found in the stomach fort mntm Changes such 
as softening when the) occur before death tend to be diQuse 
w th«f distribution, whereas post mortem softening « found 
mainly in the more dependent, and therefore posterior, part 
of the viscus. 

Fortipt Mtti of sarwus kinds may Ijc found in the 
stomach, such as false teeth bundles of hair or thread, or 
urdissohed medional ubloids in cases of suicide 

Dllatatlea of the Ctoraach, — GaatneUsls. ■» Atuie 
iilaiyton may be due to the ingestion of excessiSTly lirge 
quantities of food, or it may ners-ous in ongin sonetiroes 
following mrgical operationj 

Chnrte may be due to (t) rarrawng of the 

P)lorus from tumour, (e) the presence of abnorr^al contents 
from femeatatien and atony of the muscular wall assoaated 
with chJcnic catarrlu 

Contractions of lha Stonaeh. — harrowing of th^ 
pi lone enfice (fe^gmruf /^hwie t'eno:it) through th4'‘tem'’g 
of the muscular coat »s a soraewUtl rare condituw 
tiscaliifd contriftjon of t*e organ maj occur as a sequel to 
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ulceration It tends to produce the condition of “ hour 
glass ” stomach 

Chronic Venous Congestion. — In chrome valvular 
disease of the heart, chronic lung and liver disease, passive 
hyperffimia tends to occur in the stomach as m other organs 
It IS usually associated with the appearances of chrome 
catarrh, accompamed by congestion of the vessels of the 
mucous membrane Minute hiemorrhages may occur, and 
these may be followed by small superficial ulcerations 
{heanorrkagte erostms) 

Acute Catarrh of the Stomach may occur as the result 
of (i) dietetic errors , (2) the ingestion of imtant or corrosive 
poisons , (3) in the course of mfective fevers 

Naked eye Appearatues — In slight cases there may be 
little or no alteration Id severe cases the walls of the viscus 
are swollen, the mucous membrane congested, and covered 
with strings of sticky mucus Small hamorrhages may 
occur Where the cause has been one of the corrosive 
poisons there may be necrosis and sloughing of the mucous 
membrane, sometimes with perforation In the case of 
certain poisons characteristic colounog may be present For 
further mformation on the appearances of the stomach m 
cases of poisoning see pp 393 95 

Mtcroscoptcally the vessels of the wall are d latcd There 
IS shedding of the soperficial epithelium, and, in the more 
severe varieties necrosis The wall is mfiltraied with inflam 
matoiy cells and exudate from the vessels 

Acute Suppurative Oastntis sometimes occurs in the 
course of specific fevers and p>»mia or as the result of spread 
of in fla mma tion from neighbouring parts The portion of 
the wall affected is thickened {ale jeUow la colour, and 
found, on microscopic exainmation, to be infiltrated with 
fibnn and leucocytes The mucous membrane superficial 
to the area shows acute catarrh, and sometimes exudate 
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Clxronic Catairh. — ^Thu may follow acute catarrh or 
develop independently It 1$ frequent m chrome alcoholics, 
and occurs in assoaatton with chronic venous congestion, 
peptic ulcer, and carcinoma 

The stomach is usually dilated The mucous membrane 
IS pale and atrophied There may be scattered small hiemor 
rhages or pigmented black areas following such The surface 
of the mucous membrane is covered with thick sticky mucous 
secretion Small follicular ulcers may be present These 
ulcers are shallow with undermined edges They may heal, 
leaving a small puckered scar 

^fteroseepieniijf beyond some ovei^rowib of fibrous (issue, 
catarrh of the gland cells, and tofiliration of the coats with 
round cells, there u little to be seen. 

Peptic, Perforatmg, or Chrome Uleer— This condition 
IS found more frequent!) m females than m males It is chiefly 
found in young, anaanic girls between the ages of twenty and 
thirtj It may be assoaated with chronic gastnc catarrh 

The ulcer is commonly single, but occasionally there is 
more than one It is situated usually on the postenor 
wall near the lesser curvature, and nearer the pjlorus than 
the cardia. About i per cent occur on the anterior wall 
The ulcer vanes in » r Usually it is about the size of a 
sixpence, but it may be much larger The margins of the 
ulcer are rounded, smooth, and devoid of csadence of mflam- 
fnation,pre5entingapunchcd-outa{q>earance(Fig 5S) The 
fiooT may be formed by one of the coatsof the stomach, but not 
infrequently it is formed of fibrous tissue, or of one or more 
of the organs behind the stomach, such as pancreas or Iner 

Owing to the fact that the openmg m the mucous membrane 
IS larger, the opening m the muscular coat smaller, the ulcer 
may show a terraced appearance The associated chronic 
inflammation m the wall of the vkcus causes the formation 
of adhesions to structures lying postenor , hence with mcrease 
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of depth these organs become exposed in the floor of the 
idcer Not infrnjuentJy, honeter, before such adhesions 
can form petforaiton occurs In the case of the ulcer on the 
postenor wall this will take place into the lesser sac of the 
peritoneum The acute pentomtis resultmg is thus, at first, 
limited In the case of the antenor ulcer, perforation occurs 
more rapidly, and takes place directly mto the peritoneal 
cavity, causing a general pentomtis Healing may t&ke 
place, associated with cicatrisation and sometimes the forma 
tion of an “ hour glass ” stomach Besides perforation, 
another acadent which may occur is JuBmorrhage due to 
erosion of a vessel in the wall of the stomach, or possibly one 
of the larger vesseb lyuig behind the organ 

A simdar type of ulcer is sometimes found in the duodenum 
immediately beyond the pylorus It resembles the peptic 
ulcer of the stomach in every respect except that it is more 
frequent in the male sex As a rule the ulcer is small, but it 
may attain a latge size (Fig 59) As in the case of the stomach 
ulcer, the floor may be formed by fibrous tissue or by an organ 
such as the pancreas Perforauon and hsmorrbage are 
acadents not infrequently met with m this case also 

The causation of both types of ulcer is obscure Thrum 
bosis occumng in a vessel supplying the mucous membrane, 
with consequent malnutrition and then digestion by the 
]uices withm, has been suggested as an explanation of their 
occurrence 

Fibromatosis — Occasionally the stomach is the seat of 
a diffuse fibrous overgrowth implicatmg chiefly the sub* 
mucous and muscular coats and commonly assoaated with 
a chronic ulcer This condition, which is usually most marked 
at the pylonc end of the organ has been cadltd fibromatosis 
It is sometimes mistaken for malignant new growth 


Tumours — Simple tumours of the stomach are rare 
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of depth these organs become exposed m the iloor of the 
ulcer Not infrequently, howe\er, before such adhesions 
can form ferjorahon occurs In the case of the ulcer on the 
postenor wall this will take place mto the lesser sac of the 
pentoneum The acute pentomUs resultmg is thus, at first, 
limited In the case of the anterior ulcer, perforation occurs 
more rapidly, and takes place directly mto the peritoneal 
cavity, causmg a general peritonitis Healing may take 
place, associated mth acatnsation and sometimes the forma 
bon of an ‘‘hourglass” stomach Besides perforation, 
another acadent which may occur is hzmorthage due to 
erosion of a vessel in the wall of the stomach, or possibly one 
of the larger vessels lying behind the organ 

A sunilar type of ulcer is sometimes found m the duodenum 
immediately beyond the pylorus It resembles the peptic 
ulcer of the stomach in every respect except that it is more 
frequent in the male sex As a rule the ulcer is small, but it 
inayattainaIarge8i2e(Fig 59) As m the case of the stomach 
ulcer, the floor may be formed by fibrous tissue or by an organ 
such as the pancreas Pcrlorabon and bsmoirhage are 
acadents not mfrequently met with m this cose also 

The causabon of both types of ulcer is obscure Throm 
bosis occunmg in a vessel supplymg the mucous membrane, 
with consequent malnutnbon and then digestion by the 
juices within, has been suggested as an explanation of their 
occurrence 

Fibromatosis — Occasionally the stomach is the seat of 
a diffuse fibrous overgrowth implicatmg chiefly the sub- 
mucous and muscular coats, and commonly associated with 
achromculcer This condition which is usually most marked 
at the pylonc end of the organ, has been called JU>romalosts 
It IS sometimes mistaken for midignant new growth 

Tuiaouis — Simple tumours of the stomach are rare 
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Ftiromala, myomala, adtMmata are descnbed Mtuous 
paptlhmaUi also occur 

Of malignant tumours, sarcomata are uncommon. 

Caranoma — ^Thu u the common stomach tumour It 
IS most frequently situated at the pylonc end (6o per cent) 
The next most frequent site is the lesser curvature (20 per 
cent) AboutioperceDtoccuratthecarducon&ce(Hg 60) 
As r^ards the type of cancer found, the most common is 
the encephafoid vanety of the adeno-caronoma. The next 
most common u the sairhous, then the colloid, and least 
frequent is the squamous epitheboma, wiucb is occasionally 
found at the cardiac end 

The tumour may lead to a localised or diffuse thicLemng 
of the stomach irall More frequently there is an ulcerated 
surface with a raised, bard, infiltiat^ margin Sometimes 
the growth projects mto the interior of the viscus as a cauli 
dower like mass (Fig 60) The door is formed of necrosed 
tumour substance Perforation rarely occurs Secondary 
deposits ore \ ery commonly found m the neighbouring glands 
and in the liver 


DISEASES OP THE INTESTINE 

Post-Uortem Changes. — These, as m the case of the 
stomach, tend to come on rapidly and are often very pro> 
nounced in cases when the autopsy is delated or when the 
body 15 not kept under cool conditions The coils of m 
testme become distended with gas The gut wall assumes a 
dusky red colour from bzmoglobin staining This is most 
marked in the more dependent cods Softening of the 
mucous membrane and sometimes escape of blood occur 
Digestion of the upper portion of the bowel may take place, 
but this (^jes not asm tbe case ot the stamadi lesd tosetuai 
rupture. If blood pigment is present either in the wall or 
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intestinal contents it rapidly assumes a black colouration 
owing to the formation of sulphide of iron 

Malformations, — Meckel’s diverticulum is a finger like 
cul de-sae, the remams of the omphalo mesentenc duct, 
usually 2 3 inches m length, occurring some 2 or 3 feet 
above the ileo-cecal valve It is sometimes attached to the 
umbilicus It may become closed and give nse to cy^st or 
abscess formation, or it may become adherent to the panetcs, 
thus forming a band under which a loop of bowel may become 
strangulated 

Smaller diverticula may be found m connection with 
other parts of the small intestine, such as the duodenum, 
and pouches between the layers of the mesentery may be 
found Similar diverticula occur m the large intestme, and 
may when filled with inspissated fscol matter be mistaken 
clmically for tumours 

Dilatation of the bowel is found as the result of pen 
tomtis (paralytic distention), constipation, obstruction from 
strangulatiOD, mfarction or tumour formation When the 
obstruction is long-contmued the wall of the bowel above 
shows hypertrophy (Fig 69) 

A condition of dilatation of the Jaige intestine, more 
especially the ascending colon, associated with hypertrophy 
of the muscular coat, known as Htrtchsprung's disease, occa 
sionally occurs It is believed to be congenital 

Stenosis, or narrowing of the bowel, may be due to con- 
traction associated with ulceration (especially tuberculous), 
tumour formation, or chronic pentonitis 

Volvulus IS a condition m which the bowel is obstructed 
by a loop of mtestuie becoming twisted upon itself Half the 
cases occur m the pelvic colon An abnormally long mesentery 
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predisposes to «s occurreace. ITie blood supply of the 
portion of gut u interfered with and gangrene tends to occur 

Zatnssnsceptioa is a condiuoa m which a portion of the 
bowel IS mvaginated into the section immediately below 
It occurs chiefly in infants, and is believed to be caused by 
violent peristalsis due to active purgation or diarrhoea The 
condition may occur in the ileum or the colon, or at the 
ilco>cscal valve The portion of bowel involved forms a 
sausage shaped tumour (Fig 6i) Pressure on the mesentery 
of the intussuscepted portion causes interference with its 
circulation and a tendency to gangrene 

A similar condiuon easily routed and often multiple, is 
not infrequently found postmonem It is believed to 
develop very shortly before death In this t>'pe there is, of 
course, no congestion of the mtussuscepted portion, and there 
ore no adhesions between the various layers of gut. 

Hernu. — A hernia is usually deflned as a condition m 
which there u a protrusion of any of the abdominal contents 
from the cavity of the abdomen The term is also used in 
connection with the rare occurrence of a protrusion of gut 
through an opening such as the foramen of IVinsIow, within 
the abdomem 

As a rule it is either a portion oj boictl or a portion oj 
omeniuin,QT both, which protrudes Occasionally it may be 
a Meckel s diverticulum or an organ such as hv er, spleen, or 
stomach. The rar of the henna is usually lined by pentoneuin, 
although this may disappear 

The condition may be congenital, the sac being formed by a 
div erticulum of the pentoneum such as the processus vagmahs 
More usually it is acquired through mcreased abdominal 
pressure from coughing, ciying, strainmg, or through weak 
ness of theabdominal wall, or from these two factorscombined 
It may also be due to viofence,snch as a crush dnvmg some 
of the abdominal contents through the diaphragm 
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The protrusions arc found at points of wtakness m the 
abdominal wall, usually where vessels enter and leave The 
commonest is the tngutnal luntta which occurs m the 
inguinal canal and may be congenital or acquired The 
second commonest type is the Jemoral Jumta, a projection 
through the lemoral ring In addition, there is an umbilical 
type found at the umbihcus which may be congenital or 
acquired The latter tj-pe is found chiefly m very fat nomen 
Certam rarer forms are occasionally met with, such as 
obturator hernia, also hemiae through the abdommal wall at 
pomts which have been weakened by scars following opera 
tions 

The condition u not of much importance to the morbid 
anatomist Henus are not mfrequenlly met with by 
accident at a post mortem Strangulation of the hernia, t e 
mterference with the circulation of blood through the gut 
with consequent acute congestion and sometimes gangrene, 
isacauseofacutepentoniUs butitisrarely seen post mortem 
Internal hetnis, e g hemis through the diaphragm, are 
sometimes met with as the result of severe crushing of the 
abdomen 

Chronic Venous CongesUon of the bowel is found ui 
cirrhosis of the liver and in chronic heart and lung disease 
There is swelling and congestion of the wall of the gut, 
espeaally of the mucous membrane A degree of catarrhal 
inflammation is very constantly associated 

Infarction of a portion of bowel, most frequently of that 
part suppbed by the superior mesentenc artery, is sometimes 
found It should be looked for m cases which die with 
symptoms of mtestinal obstruction The portion of gut 
involved is deep purple m colour, and usually shows pen 
tonitis on Its surface The aorta and its branches should be 
slit up to And the point where the block occurred Careful 
search should be made for a possible source of the embolus, 
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^mbus on on atberomatous patch of the aorta, or 
mtj^e]eftsideoftheheart(seediag p ^ Acuteaneur>stns, 
sometimes as large as a pigeon s egg may form at the site of 
the embolism 

Hsmonhage occurs mto (he muoius membrane of the 
bowel in the form of small extravasations m cases of infective 
diseases^ anxmias, etc 

La^ hjemorrhages may occur from ulcerated surfaces, 
such as duodenal or typhoid ulcers The blood, mixed with 
fecal matter, tends to undergo alteration mto a black tnnt» 
of putty like consistence which can be seen through the wall 
ol the gut before it u opened 


INFLAililATION OF THE SMALL INTESTINE- 
ENTERITIS 

Acute Catarrhal EatentU may be caused by imtatmg 
foods, poisons, dust, by normal bactenal inhabitants of the 
bowel, such as H teU or slrtpiMoca, or by specif bacteria 
such as B t^photus and Vib thdeftt 

Naked eye Appearanees — These arc often unsatisfactory 
The clinical symptoms are frequently out of all proportion 
to the pathologit^ findmgs Usually there is some conges 
tion of the vessels of the mucous membrane, which is more 
or less swollen Thu congestion may be diEuse or patchy 
Often it IS most marked at the apices of the lolds in the 
muixius membrane When due to the action of a micro- 
crgaiusm the changes axe commonly more marked m the low er 
part of the ileum. In cases of poisoning, on the other hand, 
the duodenum and upper part of the jejunum in addition 
to the stomach are the parts most affected, although it 
must be noted that imtant poisoning ohen causes htfie 
change (see p 395) Not infrequently the Ij-mph folhcles of 
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the bowel are swollen (f^ieular enimUs) and may ulcerate 
(follicular ulcers) The mucous membrane may be covered 
with visad mucus Sometunes there is a distinct membrane 
formed of exudate (mentbranous enteritis) Occasionally, m 
the more intense forms, the mucous membrane may undergo 
necrosis, fomung a greenish slough Small embolic abscesses 
may be found m pyxmia or there may be a general mfiltrabon 
of the wall of the gut with pus (suppuratiie enteritis) 

Microseofitc Appearances — ^There is dilatation of the vessels 
of the bowel, inhltratioa of the wall w-itb inflammatory cells 
and exudate , increase of the lymphoid elements and swelling 
0/ the endothelial cells in ibe solitary glands, catarrh of the 
superficial epithelium. In suppuratite enteritis small abscesses 
and more intense infiammatory infiltrauon are found 


SPECIAL FORMS OF ENTERITIS 

1. Cholera.— The changes are most marked m the lower 
portion of the ileum There is intense swelling and conges- 
tion of the mucous membrane The lymphoid follicles may 
be swoUen and pale Small fuEmorrbages may be present 
Membranous ententis may occur, due to the exudation of 
hbnn on the surface of the mucous membrane The contents 
of the bowel are pale and watery (nee water) 

MtcrosccpicdlJy, there is marked catarrh of the epithelium, 
possibly exudate on the mucous membrane, and infiltration of 
the wall of the bowel with inflammatory cells The specific 
organisms do not penetrate the wall for any distance, but 
they are found in immense numbers along with desquamated 
epithelial cells in the nee water contents of the bowel At a 
post mortem on a case of cholera, extreme rigor mortis is 
present. The blood is very dark and the muscles and tissues 
generally dty Little that is chaiactenstic is found in the 
internal organs. Small hremorrhages are sometimes seen in 
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the pencardium and endocardium The mcsentenc glands are 
Commonly enlarged and show areas of aecrosis. As m t)'pho]d 
the bile offers a special attraction to the causal germ Thus 
cholera earners may develop m (be same «ay as typhoid 
earners 

3 Typhoid. — In this condition also the change is most 
mashed in tkt lamtsi portion of the itaun It consists, in the 
tarly stage, in a sicdhng of the lymphoid tissue generally, 
both Pejer’s patches and sohtary folhcles (Fig 63) These 
areas are pale, but the bowel between may show congestion 
At about the b<^iorung of the second acek of the disease, 
reerosts commences m these swollen accumulauons of Ijmph 
Old tissue (Fig 63) £n this way sloughs fonn which take 
on a } ellow or green colour from bde staining These sloughs 
separale towards the end of the third week of the disease and 
tdeers are left which hate the following characters — The 
latger ones, representing as they do an ulcerated Foyer's 
patch, are usually is the longitudinal ducction ol the bowel, 
during the separation of the sloughs hamonhage tends to 
occur The smaller ones, representing the solitary follicles, 
are rounded The edges of ^e ulcers are ragged and oter 
hanging The;?cwr is formed of one of the coats of the bowel 
— the submucous, muscular, or peritoneal Perforation is not 
infrequent The pentoneal aspect of the portion of bowel 
may show cindence of acute inflammation by injection of 
\ cssels and et en hbnnous exudate 

Occasionally, m cases dying from comphcations late in 
the disease, the ulcers may be found 10 process of ctcalnsa 
lion 

In a case of typhoid feter, in addition to the condition 
of the intestine, attention should be paid to (r) the mescntenc 
glands, which are constantly enlarged, congested, and may 
diQw ^morrhagps and necrotic foa , <2) the spleen, which 
shows acute congestion, and, microscopically, areas of focal 
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affecting stomach, small intestine, and large bowel, char 
actcnscd clinically by symptoms not unlike cholera, and 
showing congestion of the mucosa, acute catarrh, and cell m 
filtration (d) A type resembling ordinary typhoid clinically 
On the rare occasions when such cases come to autopsy, 
lesions of the small intestine, glands, and spleen may be found 
similar to those seen m typhoid On the other hand, no 
characteristic lesion of the bowel may be present, 

3 Tnhercttloais — This is usually secondary to tuber- 
culosis of the lungs, the intestine berammg infected by the 
swallowing of sputum contauung tubercle bacilli As a 
primary condition of the bowel, the disease is comparatively 
rare, although it has been found m as large a proportion as 
Z2 per cent of all cases of tuberculosis 

Tuberculosis of the mucous membrane of the bowel is, 
howeter, by no means necessarily found in cases where the 
intestine is the path of entrance of the tubercle bacillus 
The disease nuy show itself first id the mesenteric glands or 
m the peritoneum, no demonstrable lesion of the bowel 
itself being present 

Naked e^e Apptaraneet — The part commonly afferted is, 
as m typhoid, the lower portion of the ileum The earliest 
lesion consists in a tubercle nodule underneath the mucous 
membrane Ulceration occurs over this, and tends, owing 
to the distribution of the lymphatics of the bowel, to spread 
laterally, often encircling the bowel, with the exception of that 
portion over the attachment of the mesentery The appear 
ances in the fully developed ulcer arc as follows (Fig 64) the 
direction is transverse to that of the bowel, although this 
character is by no means constant , the edge is irregular, 
nodular, but rounded , the fioor is formed of tuberculous 
granulation tissue, the fereUmeal aipect shows opaque white 
thickening of the wall, the presence of tubercle nodules (Fig 
65) under the penloneum, and sometimes white lines of 
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injected lymphatics radiating from the area Constriction 
of the bowel is common, as al^ is adhesion to surroundings. 

Per/oTaiiDn is a compaiativdy rate occurrence in tuber- 
culous ulceration, as also is hiemorrbage. 

The mesenteric glands are constantly enlarged and show 
caseous areas or grey gtanularioos, occasionally calcihdtion. 

Microscopic Appearances — At the margins of the ulcer, in 
the Soar, often replaang the muscle substance, and under the 
pentoneal coat, there are tubercle granulations with giaot-cell 
or caseous centres Tubercle bacilli are not, as a rule, 
numerous 


Tuberculosis and Tvphoid Ulcers contsasted as 
REGARDS THEIR NAKED EVE APPE,tRAKCES 



TabeieolMS Uleti 

TyybeidWsM 

Direction 

Typically Iraosrerte. 

Typically longitudinal. 

Margin . 

Raised, lonnded, nodular 

Overbaspng, ragged. 

Floor , . 

(iiegulaT, fonned of tuber 
cutousgraDolaUoii Ussoe 

Smooth, formed of one of 
the coats of ibe bowel 

Peritoneal 

aspect 

Raised, grey or yellow 
tubercles. Tiuckenug 
and sometimes oooslnc 
UOD. PerforaUoa rare 
Adhesions ftequent 

Evidence of acute inflam- 
maiioo, congestion, exu- 
date Perforation fre 
quent. No adhesions 
or conslncuon 

Assocuted 

mesenteric 

Enlarged and firm, caseous. 
Sometimes calcareous. 

Enlarged, congested with 
necrotic foci, soft. 


4. Syphilis. — ^This is a rare condition It may occur in 
the form of gummaia, ulceralton, or etcatnsation mOi stenosis. 

5 Actinomycosis.— TWs is also rare. It nmy affect the 
intestine or appendix. Secondary abscesses usually occur 
in the liver. 
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INFLAMMATION OF THE LARGE INTESTINE 

In Its slighter forms this condiuon is known as eohhs, 
in its more severe forms as ulceraMe coitus or dysentery 

As regards eausation, (i) the slighter forms of the disease 
may be due to indiscretions of diet, chill, germs of various 
kinds Of the more severe types, two varieties are dis 
tinguished (2) Doetertal DysetjJery, with which oigamsms 
cJoseJy related to S <wf/, eg Sh/gas baaJJas and Flevner’s 
baalluSj are more cspeoaJly associated, (2) Tropical D)sen 
tery, generally believed to be caused by a protozoan, the 
Enlamoehs hslol}tlea 

(r) The milder types of inflammation show congestion 
of the raucous membrane, some oedema, swelling of the 
lymphoid follicles, and, sometimes, si ghtsuperfinal ulceration 

Mitroscopically, beyond catarrh of the mucous membrane, 
congestion of vessels, and infiltratioQ of the coats with mflatn 
malory cells, there is little to be seen 

(2) UlceratiTe Colitis or Bacterial Dysentery—The nail 
of the bowel ts usually thickened On opening the gut there 
IS irregular ulceration with tagsof thicken^ mucous mctnbrsne 
between the ulcen (Fig 66 ) These tags often occur mlongi 
tudinal ndges The edges of the ulcers are overhanging, and 
the floor is usually formed by the submucous or muscular coat 
Occasionally, destruction of the muscular coat is found, and 
sometimes perforation 

Mtcroscppte A/p* trances. — There is catarrh of the mucous 
membrane and thickening of the submucous and muscular 
coats These arc mflltiated w,th inflammatory cells and 
exudate, and there is marked swell ng of the endothelial cells 
of the lymphatics and sessels 

The above description holds good more especially for the 
type of the disease found la Great Bntain In the type 
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{ouitd m Japan, haunonliages into the mucous membrane, 
purulent and fibrinous exudates on to the surface of the 
mucous membrane are descnbed 10 addition to ulceration 

{3) Tropical or Ammhic Dysentery — ^ThewaU of the bowel 
IS thickened, due largely to a thickening of the submucous 
coat, partly from fibrous change, partly from mflammatory 
mfiltration Scattered through the mucoux membrane are 
numerous small raised nodules the size of pm heads or small 
peas, most of which show a small openmg m the mucous 
membrane through which a whitish slough can be seen (Fig 
67) The bowel between is congested These mmute ulcers 
tend to run together, forming areas of more extensive 
ulceration In the case of the larger ulcers the edges are 
overhanging and the floor is formed of submucous or muscular 
coat Rarely perforation of the bowel may occur 

The seat of the more intense changes vanes in different 
cases Sometimes it is the cxcum and ascendmg colon, 
sometimes the transterse, sometimes the descendmg or 
pelvic colon 

The condition is very commonly assoaated with the 
tropical form of liver abscess 

Mtcroscopte APPearanees — The wall of the bond is 
thickened, more especially the submucous coat It is also 
infiltrated with inflammatory exudate and cells The nodules 
above mentioned are found to be flask shaped ulcers in the 
submucous coat, with overhanging margins and a small opening 
into the lumen of the bowel The centre is occupied with a 
slough consisting of necrotic tissue and leucocytes Amcsbtc 
are found in the slough and m the submucous coat around 
They appear as large rounded celb with vacuolated protoplasm 
and a relatively small round nudeus. They can be seen m 
specimens stained with hsematm and eosin, but are better 
demonstrated by eosm, methylene blue (p 424) In the areas 
of more extensive ulceration the ulcers lose their characteristic 
appearance, anh ftie detanges arc more'iiice (nose 'tounh m (tie 
other type of dysentery 
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Pseudomembranoux or Dtphtherxtu Cohits — This is a 
term applied to a form of dysentery due to bacterial invasion, 
often by streptococci, aho to ingestion of mercunc chloride 
Occasionally it is seen as a terminal condition m nephritis 
Any part of the large bowel, sometimes the whole length, may 
be affected The mucous membrane is intensely congested 
and swollen and the superfina) layer shows necrosis Patches 
of fibrinous exudate also occur Thus a “ false membrane ” is 
formed which often appears black when examined after death. 
If the patient survives for some lime the necrosed tissue sloughs 
away, leaving ulcers which vary in siife^ shape, and depth 

STacoM Colitis — ^This IS a condition in which tubtdar 
casts of the bowel or strings and masses of clear mucus are 
evacuated from time to tune The casts consist of inspissated 
mucus due to hypersecretion The condition u frequently 
of nervous origin aggravated by growth of bacteria and u 
accompanied by dilatation of the large intestine 

Appendicitis —The appendix is a (ul-de sac m continuity 
wtlh the cecum having the structure of the Jarg:e bowel, with 
a large development of lymphoid tissue in its submucous coat, 
hence the name sometimes given to it of intcstuial tonsil It 
13 subject to inflammatory changes spreading from the large 
bow el such as typhoid and the vamus forms of colitis, as well 
as to changes originating in the organ itself Foreign bodies 
such as particles of metal and vegetable seeds, animal para- 
sites such as i?.^rwterfltKwiinr andffcal matter may lodge 
in its lumen Much of this matenal it is able to extrude by 
its muscular contractions Fsecal matenal is constantly 
entenng and leaving it along with its own secretions Some 
times it remauis for long penods and becomes mspissated and 
impacted In addition eoncrrhoni tend to form which differ 
from inspissated fices in being rounded and consisting of 
undigested particlra of food glued togeiher by mucus and 
having calcareous material deposited in them None of these 
foreign bodies play an important part m the causation of acute 
appcndiatis They may obstruct and cause the accumulation 
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of secretion distal to their point of impaction They may 
harbour germs and they may give nse to irregular contractions 
and thus to pain^ but they do not cause appcndiatis 

The actual cause of the condition is a germ — usually, m 
the first instance, according to Aschoff, a diplo- or strepto 
coccus Whether this enters from some outside source or is 
a normal inhabitant of the bowel with its virulence tern 
potanly raised is doubtful In the later stages, when the 
inflamma tory process IS established, other germs such as 
B eolt, S proieuSj S lactts aero^enes, various anaerobes and 
other organisms are found Owasionally B tuberculosis and 
Strepiathnx actinamyces occur as the mam pathogenic agent 
The primary lesion, m Aschoff s opinion, is to be found m 
a small epithelial defect m one of the bays or indentations 
of the mucous membrane Sometimes the infective agent 
arrives by the blood stream, the germs depositing themselves 
directly in the submucous coat, probably in one of the lymph 
follicles An area of acute mflammatory change with fibnn 
ous exudate and polymorph mfiltration then forms ui the 
submucous coat This rapidly extends m depth There is 
always more or less hsmonbage into the mucous membrane 
at this stage Such primary inflammatory segments multiply 
up and down the appendix, most often m the distal portion 
immediately beyond a normal somewhat acute bend A 
small amount of exudate, at first catarrhal then purulent, 
and often mixed with blood, accumulates in the lumen If 
pent^nitis is present at this stage it is of a plastic or non 
infective type, the germs bemg restneted as yet to the mucous 
membrane All these dianges may occur within twelve hours 
and they are found m the type of the disease known as simple 
uncomplicated acute appenitetUs The process may retro- 
gress, the exudate is absorbed, and only a small amount of 
pigmentation remains m the mucous membrane 

On. ♦hft. other, band., ♦ha, •jiiwasstmajj «up«ul ♦hft.'vmnna, 
inflammatory foci unitmg with another until all the coats 



214 


DISEASES OF THE INTESTINE 


over a large area are affected At tlus stage the appendix is 
swollen and erect, its sarface reddened and often adherent 
to surrounding parte, but beyond that httle is to be seen 
Jlicroscopically. the picture is that of spreading inflammation 
as seen in other situations for example in the skin in cellulitis 
The vanous coats are permeated by a fibnnous exudate and 
infiltrated with polymorphonuclear leucocytes The con- 
dition u known as acute phlegmonaus appendtciUs, and, if 
localised abscises l<iua,acittesuppuTahveappenitttUt Such 
abscesses may rupture outwards or inwards 

oj tteaosis then form on the mucous membrane, 
appearing as patches staining more or less uWonnly with the 
aad dye, these on separation leave ulcers {ulenaistt append- 
tatis) Ulceration is rapidly followed by penetration of 
germs and extension of these to (he peritoneal coat, causing 
an organistnal or septic pentomtis The inflamVnatoTypTOcess 
also spreads to the mesentery where thrombos u u set up in 
the veins This leads to tn/arelim in the a/ >pendix itself, 
loealisei gangrene and rupture of the viscus At this stage 
the organ is stdl further swollen, dark purpi e areas hare 
formed with thick fibnnous ex«da*f:.^tho pent meal surface 
Gaping tears ui the organ w.UfytUowTtwroUo. margins may 
occur Sometimes the later gaijgrenous process s are limited 
to a particular area, most frequently the distal :nd, which is 
swollen and bulbous, of a dark ^ed or puipleScolour with 
patches of fibnnous exudate oit4ts surface / 

If the earlier plastic pentonitis has led to adhesions ex- 
tension of the germs to the surface will cause a localised pen 
ionttis or pen-appendical abscess If no such adhesions have 
formed, a general fenlmiUs results 

Occasionally in cases in which appendectomy is not per- 
formed the thrombi which have formed in the veins of the 
mesentery become infected with gems Septic softening 
occurs, portions of clot are detached to be caught in the 
branches of the portal vein within the hver, setting up portal 
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p^Uphlebtlts and portal fyamte abscess Such is the picture 
m gangrenous appendmtts with its complications 

At any o( the earlier mcDtioned stages resolution of the 
process may occur One of the commonest results of an 
acute attack 0! the disease is adhesions of the organ to sur- 
rounding structures In this way it may become buned m 
scar tissue or merely umtttl by its tip to some such organ as 
uterus, bladder, or abdominal wall, thus forming a band under 
which a loop of bowel may become strangulated Should 
ulceration hai e occurred obbteration of the lumen through 
the formation of fibrous tissue will inevitably result Such an 
appendix will become reduced to a thm fibrous band Rup- 
ture of an abscess leaves a track through the muscular coat 
This may be traced as a fibrous scar Constriction of the 
lumen by some of the above causes may lead to bulbous dis 
tention of the distal portion and a cyst results Recurrent 
attacks of mSammation are not infrequent m appendices which 
retain their lumen Occasionally a subacute inflammatory 
process is set up which continues for some time leading to 
the formation of a greatly thickened organ In the thickening 
all the coats partiapate 

Tuberculous appendtatts may be primary or secondary 
The latter occurs in the course of a generalised blood infection 
from some such focus as the lung or from the pentoneum in 
tuberculous pentonitis The appearances presented are the 
usual grey or yellow tubercles usually m large numbers on the 
serous coat 

The primary condition occurs as part of an fleo-ciecal 
tuberculous infection, very rarely as an infection limited to 
the appendix itself The appendix may show little that is 
characteristic of the disease, the appearances being merely 
those of a subacute appendicitis There is general enlarge- 
ment, ulceration, and fibrous thickening and only later on 
pentoneal mvolvement The lymphatic glands m the ileo- 
cecal angle show caseous tuberculosis 
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Aciinomycosts of the appendix is similar to tuberculosis m 
Its distnbution and appearance The disease goes on to 
suppuration , adh«ions fom in vanous directions with the 
formation of fistulous openings oimmumcating with skin, 
bladder or rectum Secondary abscesses of a characteristic 
type may form jn the hver 

The types and stages of the disease may be recapitulated 
as follows 

A Aeu/e Appendteihs 

1 Catarrhal appeMdin/ir— mflammatory change chiefly 

located m the mucous membrane, not mfrequently an 
extension from a similar affection of the large bowd. 

2 Simple acute appendtctlts — a patchy mfiammatory 

change starting in the mucous membrane but pene 
trating rapidl) and deeply into the other coats 

3 Phkgmoninis {suppurative) appendtalis-^ diffuse w 

flammatory change lotolving oil the coats of the 
viscus , sometimes associated with the formation of 
localised accumulation of pus which may rupture 
either into the lumen or on to the pentone^ surface 

4 Ulcerative appeiidiatis—a condition in which necrosis 

occurs in the mucous membrane with formation of 
sloughs, which separate leaving ulcers In this type 
the organisms penetrate deeply and reach the pen 
toneal surface 

5 Gangrenous appendmits — The mfiammatory process 

has involved the mesentery and led to thrombosis 
in V eins, infarction and necrosis of large areas of the 
wall of the VISCUS Rupture takes place and pen 
tonitis is always present Portal pylephlebitis and 
In er abscess may follow 

B Subacute a^/ifnJinrir— a more prolonged type of the 
acute m w Inch great thickening of the viscus occurs , 
often associated with repeated attacks of the acute 
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C Chrontc appeniiatts — reptescntmg the healing stage ol 
the less severe types of the acute vanety, assoaated 
with thickening in some cases, in others with fibrous 
atrophy of the organ often also with adhesions to 
surrounding structures 

D Chrome specific appe»itaits—A\3e to infection such as 
tuberculosis and actinomycosis 

Microscopically, m the cataiihal type there is distention of 
the vessels with blood, infiltration of the coats with exudate, 
which may be fibnnous, also with leucocytes There is, m 
addition, catarrh of the mucous membrane, as evidenced by 
shedding of the gland cells 

In tbe more severe types of the disease the infiammatory 
changes are more intense, there is necrosis of the mucous 
membrane with ulceration In the floor of tbe ulcers germs 
are present in Urge numbers There is also more or less 
marked peritonitis 

Animal Parasites —The important animal parasites 
which may be met with m the mtestmes are —Protozoa 
Entamceba histolytica, causing the tropical form of dysentery, 
and Amceha coli, of little or no importance Trichomonas 
tnleshnalts and Lamhlta tttteslinalis are flageUate protozoa 
occasionally associated with acute danhcea ui the tropics 
Balantidium colt is an mfusonan which sometimes causes on 
ulcerative colitis Worms (i)Trematodes — Bilharziahama 
iobtum, which may give nse to polypoid outgrowths of the 
mucous membrane of the rectum (z) Cestodes — Tccnta 
solium, the cystic stage of which is found m the pig Tama 
medtocantllaia or saginata, the cystic stage of which occurs in 
the ox. Botknocephalus latus, the cystic stage of which is 
found m the pike (3) Nematodes — Ascans lumbncoides, 
found chiefly in the upper part of the small intestine, occasion 
ally m the bfle duct Oxyuns vcrmicularis, the '* thread ” or 
“ seat ” worm, found m the large bowel m chfldten Anf^lo- 
stoma duodenale, fhe’^'hodkj’ ' tunnel,'^ or''’ mmei^s"'’ worm. 
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/ound attach^d to the mucous membrane of the jejunum 
This woim IS of more importance than the other round 
worms, as it may cause a severe type of anxima Tticho 
eephalus dispar, or ' whip ' worm, a common inhabitant of 
the CEcum 

Tumotiis — Simple tumours, such as firomcta, hpo 
mala, v^omala, and cysts of various kinds, are occasionall) 
met with Of maJignant tumours, sarcomata are rare 

By far the commonest type of growth m the bowel is the 
carrtfioma Of these, all types may be met with squamous 
epitheliomata in the rectum, the various types of adeno- 
carcinomata, as columnar cell carcinoma, colloid cancer, 
scirrhous cancer The growth u usually small It may be 
a mere rmg of infiltration round the wall of the gut, produc- 
ing a constriction when looked at from the outside, witli 
narrowing of the fumen fn other cases it forms a fuugatinj 
growth pro]ectuig into the inienor (Fig 69) Ulceration of 
the bowels u very commonly associated, and perforation 
may occur There are often adhesions with neighbourmg 
structures, and the nearest lymphatic glands are usually 
enlarged and infiltrated Seoondaty growths in the liver are 
very commonly present Diffusion of the growth throughout 
the peritoneal cavity is sometimes seen 

As regards site, carcinomata may occur at any part of the 
small or large intestine They ate, howeser, much more 
common in the latter, occomng more especially at pomts of 
narrowing of the gut, such as the Qeo-czeal valve and the 
ascending colon immediately above the caecum, at pomts 
where the intestine changes its direction, as, for example, at 
the hepatic, splenic, and sigmoid flexures A large proportion 
of cases show the growth m the lower bowel, usually 3 to 
3 inches from the anal onfice 

The appendix is occasionally the seat of a malignant 
growth of the adeno-caronoma tjpe Thu growth stems 
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to anse in appendices whidi have been previously inflamed 
and are partially obUterated Such tumours show little 
tendency to spread, being apparently of low malignancy 
The term caranotd has been suggested for these growths 

DISEASES OP THE PERITONEUM 

Ssmorrhage — Small petechial hremorrhages occur mto 
the subpentoneal tissue m infective conditions and in severe 
anasimaa Free blood and blood clots m the pentoneal 
cavity may be due to rupture of an organ (liver or spleen) 
from injury, acute peritonitis, rupture of a vascular tumour, 
as, for example, m the spleen, or rupture of an aneuiysm 

Dropsy of the Pentoneal Cavity or Ascites — This 
condition may be found in diseases which tend to produce 
dropsy ebewhere, such as chronic heart and renal disease, 
or It may be due to tinhasts of the hoer In long standing 
cases the peritoneum is frequently opaque and thickened 
The fluid IS usually clear , when it is milky the turbidity is 
usually caused by the presence of protein bodies of the nature 
of globul ns Very rarely milkiness ts due to the presence of 
fat globules (chylous ascites) escaped from an injured lacteal 
vessel (eg in fllanasis) 

Acute Peritonitis — ^Tbis may be due to (i) spread of 
infiammatjon from structures within the abdomen, such as 
the appendix and Fallopian tubes or from the pleura, (2) 
rupture 0! the gut from injury or perforation assoaated with 
ulceration, (3) blood or lymph infection It may be general 
iscd throughout the pentoneal cavity or localised by adhesions 

Naked-e^e Appearances — ^There 13 more or less free fluid 
m the cavity, more especially in the pelvis and in dependent 
parts The fluid may be jdlow or brownish and contains 
flakes of lymph It 1$ often mixed with fxcal matter or 
stomach contents, and usually has a foul smell The omentum 
IS swollen and its v esseb mjected There is fibrmous exudate 
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on tlie surface of the bowd, more espeaallj between the coils 
of the intestine (Fig 68) The coBs are thus glued together 
Not infrequently on separalmg the coils small abscesses are 
opened into ^ 

Microscoptc Apptarancet of ifu Omentum tn Caset oj 
Pentomlis — There is distension of the vessels, exudation 
of fibnn on the surface and in the substance, swelling and 
throwing off of the endothelial cells These are found amongst 
the hbnn threads as large, swollen, and vacuolated cells, often 
containing germs and polymotphonudear Jettcocytes Numer 
ous polymorphs are found in the fibnn on the surface and 
infiltrating the tissue generally There is swelling of the 
collcaions of lymphoid tissue along the vessels, and many 
free lymphocytes are found in the exudate. 

Film preparations of the exudate show numerous poly 
morphonuclear leucocytes in vanous stages of degeneration, 
arge monoauclear cells oAen vacuolated and frequently con 
taming leucocytes which they hate ingested, lymphocytes, and 
micro^rgsmscns 

Chroaie Peritonitis — Large or smaller areas ol thicken* 
ing of the peritoneum, or rather of the subcndothelial fibrous 
tissue of the pentoneum, are found frequently, more especially 
over liver and spleen They may be associated with adhesions, 
and are specially frequent m syphilis A more general 
thickening of the pentoneum is found m cases of long-standing 
ascites 

TcheTcnloos Peritooltls — This may be associated with 
tuberculous ulceration of the bowel, but rot infrequently 
no such lesion of.the bowel can be found Usually, however, 
the mesenteric glands are the seat of tuberculosis The 
condition may also occur as a part of a generalised blood 
infection 

Naked-eye Appearanees — ^The cods of the intestine are 
commonly adherent more or less firmly to one another On 
separating the coils, if this be possible, there will be found 
covenng the surtice of Hie bowel and mesentery, also the 
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surface of liver and spleen, as well as the parietal peritoneum, 
numerous small opaque white or >ellow areas, the size of a 
pinhead or la^er (Fig 70) Often the coils of bowel are too 
firmly adherent to one another to be separated without 
teanng The great omentum is thidcened, drawn up and 
uifiltrated with grey tubercles Occasionally free fluid may 
be present The maltmg of the intestines leads to interfer- 
ence with peristalsis Adhesions may lead to the formation 
of bands under which loops of bowel may subsequently 
become strangulated Occasionally rupture of the bowel 
maj occur as the result of erosion of the wall from the 
peritoneal aspect 

Muroscepually, the appearances are those characteristic of 
tubercle. Giant cells are often specially numerous and well 
developed. 

Tnmonra —Growths primary m the peritoneum are rare 
Endotheliomataare met with occasionally growing m the form 
of multiple polypoid masses Dtssemination of carcmoma 
sometimes occurs secondary to rupture of a cystic growth 
of the ovary or the mvasion of a bowel tumour mto the 
pentoneal cavity. 
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DISEASES OP THE UVER BILE PASSAGES AND PANCREAS 

BtSEASES OF THS LIVEB 

Post'MortszD Oian^es — ^In addition to the softening of 
autolytic change seen m cases examined some tune after death 
the liver very freqaently shows a greenish black discolora 
tion (pseudamelanosis) due to the fonnation of sulphide of 
iron The change u roost marked m those portions of the 
organ, such as the mfenor surface which come into contact 
«ith hoUaw viscera An incision will demonstrate that the 
pigmentation is superficial 

The blood in the liver vcasds should be esiunined lor gas 
bubbles which is due to the invasion of gas producing germs 
after death Should this invasion take place before death 
emphysema of the organ (foamy bver) due to the presence of 
gas cysts u produced 

Beformitles — A transverse sulcus across thelowerpor 
tion of the right lobe of the organ is frequently seen, due 
to the weanng of tight corsets Perpendicular sulci are aho 
met with, due to folding of the liver from a similar cause 

Wounds and finptore — Penetratmg wounds, gunshot or 
stab, ere not uncommon Tears due to crushing of the 
abdomen through acadent or at birth also occur If any 
large vessel is ruptured death rapidly supervenes owing to 
hsmonhage into the pentoneum. Smaller injuries may 
heal leaving a scar Spontaneous rupture occasionally 
occurs m tumour formations Should the tumour be v ascular 
the hannoTThage mto the peritoneal eavnty wOI be sev ere 
a» 
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ALTERATIONS IN THE CIRCULATION 

1 Ansemla —Yellow or white patches are frequently 
seen on the surface of the or^n “ITiey are due to localised 
amemia from pressure 

2 Chronic Venous Congestion. — This condition is found 
in cases of chrome vahrular disease of the heart and in chrome 
pulmonary lesions The organ is enlarged in the early 
stages In the later stages it may be smaller than normal 
It has a dark purple colour with paler areas (Frontispiece, 
Fig 5), and u firmer than usual On section, the cut suriace 
shows a mottled appearance, hkened to nutmeg There are 
areas of congestion, dark purple m colour, and areas of fatty 
change, pate yellow The branches of the hepatic vein arc 
dilated 

htieroscopic Appearances —In the very earliest stage there 
may be little more than the deposit of yellow pigment m a 
looe of Uver cells round the central vein. In the later stages 
(here is dilatation of the centra) veins and the capillaries 
draining into them, with compression and atrophy of the 
columns of liver cells between The liver cells, more par 
ticulatly those at the margin, may show fatty infiltration T^re 
IS some increase of the fibrous tissue of the organ in the more 
advanced cases 

3 Emboliaia and Thrombosia is the Portal Vein — 
Tkromiosts of the portal vein is sometimes found in connection 
with arrhosis of the liver and malignant disease It may 
also occur as the result of inflammation round a perforatmg 
ulcer of the stomach 

Portions of thrombi from rootlets of the portal vein m 
the neighbourhood of mflammatory foci, eg the appendix, 
are caught m the branches of that vein withm the liver 
Secondary thrombosis occurs m connection with such emboli, 
the condition sometimes spreading to large branches of the 
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vein As Uie ernboli oontam organisms, abscess formation 
Is set up 

As regards the eOect upon the liver of blockmg of a branch 
of the portal vein, this may he very slight, ow mg to the fact 
that the liver lobule is also supplied with blood from the 
hepatic artery Sometimes the area supplied assumes a 
darker brown, even a red colour, but on microscopic exarnma 
tion little IS seen in such an area beyond dilatation of the 
capillanes The liver cells commonly show no evidence of 
necrosis Occasionally, however, in such an area a partiid 
necrosis of tlie inner two-thirds of the lobule may be seen 

Blocking of a branch of the hepatic artery may lead to 
true infarction Only one case of this kind has come under 
the author s notice The case was one of perurtentis nodosa 
m which there were multiple aneurysuis along the course of 
\anous visceral artenes One of these, the size of a bean, on 
the hepatic artery justwithm the livet was completely blocUd 
by a trombus A large area of Iner tissue in the distnbu 
tion with this vessel was the seat©! anaimc infarction The 
infarct was wedge-shaped, pale m colour, and on microscopic 
cxanunatton the liver cells failed to stain At the margin 
of this area the liver tissue was mfiftrated with blood and 
showed an appearance similar to that found in the red stage 
of acute atrophy The student should remember, however, 
llat true infarctions of the liver arc exceedingly rare The 
condition which he is most apt to mistake for an infarct is a 
cavernous angioma 

DEGENERi\TlVE CHi\hGES 

I Atrophy —Atrophy of the liver occurs in conditions 
such as cachexia and general malnutntion m which the other 
organs of the body arc snnilarly affected It also occurs m 
old age, when the reductwn m sue o usually associated with 
increase n pigmentation (brown atrophy) The pigment is 
found m the form of granules within the liver cclis of the 
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central portion ol the lobule It gives no iron reaction but 
stains with Sudan, thus revealing its Iipoid nature 
Acute atrophy (olten loiown as acute yellow atrophy) u 
dealt with under a separate heading (p 231) 

2 Cloudy Swelling — ^This is found in varj mg degrees in 
all infective conditions, and occasionally apart ftoiti infections, 
as m haemorrhage of the pons where there was a markedly 
raised teiopeiatuTe during life 

The organ is shgbtly enlarged, and has a pale appearance 
It is soft and /riafcle The last point is tested by the ease 
with which the finger may be pushed into the substance of 
the organ On section, the cut surface has a hazy, misty 
appearance, described as like the effect of plunging a portion 
of normal liver into bo3uig water The outlme of the liver 
lobules IS no longer visible The condition may be associated 
with congestion of some of the vessels of the organ It is 
also commonly combmed with s degree of fatty change 

Aheretcafite Appearanees liver cells are swollen and 
granular In the fiesh condition the nuclei are obscured by 
the granules, but these are readily dissolved with dilute acetic 
acid, when the nucleus is rendered visible again. The cells 
often show a tendency to separate from one another oivmg to 
solution of their cement substance There may be some 
infiltration of the portal spaces with inflammatory cells 

The condition is usually complicated with some fatty change 
m the liver cells The nucleus in the earlier stages stains 
more intensely , m the later stages it tends to lose its 
charactenstic staining reaction with basic dyes 

3 Tatty Cbauge — Two types of this condition are 
commonly distinguished — 

(a) Faiiy dtgtntraiion, by which is usually meant the 
breaking down of the chemical constituents, more espeaally 
the combinations of protems vnth fatty compounds, under 
the action of some poison, chemical or bacterial 

The organ may not be much altered in size or it may 
*5 
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be smaller than normal It is paler than usual, of a bright 
yellow colour, soft, and fnable On section, the parts 
showing more advanced fat^ change are seen as opaque 
yellow areas These may be in the centre of the lobules, 
or they may form a zone at the periphery, or the change 
may be present throughout 

Mxcroscopte Afpeararutt — Sections should be stained 
with Sudan 111 , Scharlacb R, or Nile blue sulphate. As 
already staled the change may be at the periphery of the 
lobule m the centre, or throughout It is usually described 
as occurring most chatactensricaily it (he centre The 
globules of fat m the cells tend to be numerous and small 
The nucleus shows degenerative changes either increased 
intensity of staining in the early stages or loss of staining 
reaction in the more adiasced condiiion 

( 4 ) Fn/fy vipliratton may be defined M the absorption m 
excess of fatty material and the deposition of it m n demon 
suable form m the protoplasm of the liver cel! A rgid 
distinction between this and the preceding type eumot, 
however, be made The two conditions pass into one 
another and arc frequently combined Thus there is reason 
to believe that in the fatly degencralion of phosphorus 
poisoning the fat m the liver cell is largely derived from out 
side Hence m very many cases it 15 safer to use the term 
fiUy change It 0 convenient, however, in certain cases to 
male a distinction into two types, the extremes of which are 
rcadOy separated from one another 

The organ tends to be larger than normal, in some 
cases very markedly so It u pale jellow m colour 
(Frontispiece, Fig z) Its consistence vanes in different 
cases It may be softer and more finable, or it may be ^ 
cases where there is arrhosis combined) firmer On section, 
the change may appear most marked in the periphery of 
the lobule, or it may be diffuse 
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Microscopic Appearances — The globules of fat wnhiQ the 
liver cells tend to be large pressing aside the protoplasm and 
nucleus of the li\ er celL The change may be at the periphery 
of the lobule, t e merely an exaggeration of a change found 
normally id the liver during digestion, or it may be diffuse 
It IS frequently combined with increase of fibrous tissue m the 
organ 

4 Toeal Necrosis — Areas of focal necrosis are found 
in the liver m typhoid fever eclampsui and other toxic and 
mfective conditions They appear as opaque white or yellow- 
points scattered through the hver substance, but often they 
are too minute to be seen with the unaided eye Cloudy 
swelling is always associated 

In eclampsia the liver shows three characteristic changes, 
which may not, however, all be present m a given case 
(seep 343) 

(t) Ueemorrhage under the capsule, which may be very 
extensive , also hsmorrhage into the substance of the organ 

(3) Fatty change, usually most marked at tbe margin of 
the necrotic areas 

(3) Areas of focal neaons, usually situated at the periphery 
of tbe lobules, and often too small to be seen with the naked 
eye 

5 Amyloid (Waxy) Degeneration — For causation of 
waxy change see p i*4 

The organ u commonly enlarged, often \ery much so 
It is aniemic and has a translucent appearance if the condition 
be advanced It is &rm and elastic m consistence like india 
rubber On section, the cut edge remains sharp The cut 
surlace has the same translucent appearance The condition 
IS often combmed with some degree of fatty change \Vben 
the cut surface u treated with a solution of iodine, the 
waxy areas take on a mahogany brown colour (Frontispiece, 
Fig 4) 

Microscopic Appearances —^ht wixy material has a dear 
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translucenJ appearance m unstained specimens. In prepara 
tions treated with methyl vtolet it shous a rose pink to purple 
colour 

In the early stages the change is limited to the middle 
coats of the branches of the hepatic arteries and portal veins 
in the portal tracts It is the bands of connettive tissue 
between the muscle fibres «hich show the change Later on, 
the pen-endotheJial connective tissue of the capillaries in the 
middle zone of the lobules is affected Still later, the change 
becomes disuse The capillaries and also the hver cells 
become compressed by the swollen amyloid material, and 
occasionally little or nothing is seen m certain areas but masses 
of waay tissue 


6 Figtnentar7 Ohangea. — A black colaralton of t bos p 
portions of the organ nearest the lotcstmes is often seen, 
due to the action of the lIjS from the gut upon the iron pig- 
ment of the organ This ts, of course, a post mortem change. 
/itiNsre in At ameunt a/ trctt-<m(azmng ftgmen/ta the flier 
u found m cases where there ts an mcrensc m the destruction 
of the red blood corpuscles within the li\ er, as a septtcsemias 
and sciere anirinias, notably in penucjous an-enija. This 
increase of hxmosidenn pigment gives a j tUow brown colour 
to the organ The pigment may be brought out la a striking 
fashion by pouring some fcrrocyanide of potassium (* percent) 
over the cut surface of the organ, and then some dilute HQ 
(i per cent), repeating the process once or twice until the 
Prussian blue colour appears (Frontispiece, Hg i) Micro- 
scopic sections of the organ should be treated m a simibr 
way In chrome venous congestion, also m mafana, there is 
a deposition of pigment in the liver cells In cases where 
there is ohstrudion to the oi tfiow of the ktU there is a ycUcm 
eohrclim of the organ, which becomes jfwn on cs;po5ure to 
theoxjgonoftheair(Fronli$p!ece,F 1 g 3) The bile pigment 
may occur as a diffuse suinmg of tfie cell protoplum or as 
granules within the liver cells. Usually it is also visiWc 
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distending the smaller Me channels m the form of rounded 
homogeneous globules green m colour, often known as bile 
thrombi 


ACUTE INFLAMMATIONS OF THE LIVER 

t Acute Fenhepatitu is found as a part of a general 
pentonitis The surface of the liver is covered with more 
or less fibrinous exudate 

2 Acute Hepatitis — Acute inflammation of the b\er 
substance 15 found m slight degree in all infective fevers It 
is alway's combined with cloudy swelling, and may be associ 
ated with focal necrosis, as in typhoid fever The ev idcoces of 
inflammation are usuaUy slight, being confined to infiltration 
of the portal tracts with infl^matory cells 

3 SuppuratiTe Hepatitis — In discussmg the types of 
liver abscess the paths by which organisms may reach the 
liver should be called to mind There are three, (a) the 
htpatte artery, {b) the portal vetn draining the whole of the 
abdominal contents, (e) the excretory duct of the organ- 
ise hie iucl Thus at once we may distinguish three types 
of abscess or suppurative hepatitis 

There are, m addition, three other types to which speaal 
names are given 

Types of Liver Abscess 

X Pyffimic 

2 Portal pysemia 

3 Biliary 

4 Actinomycotic 

5 Tropical 

6 Suppurating bjdatid ^t 

(i) Suppurative Hepatitis of Arterial Origin — Pyamie 
Abscess —This type is found in cases of pyttmia, septicaimia. 
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and ulcerative endocarditis, where there are organisms 
circulating in the blood ol the body generally The abscesses 
m this case are minute and usually numerous They are 
scarcely visible to the naked eye, and there are similai 
abscesses in other organs 

(2) Suppurative Ilepahbs Portal Origin — Portal Pyamtc 
Abscess — ^In this type the mfectise agent comes to the liver 
by w ay of the portal van It is usually a germ laden thrombus 
from a thrombosed vein in the neighbourhood of an laflam* 
Biatory focus, such ns an appendicitis The abscesses m 
this case are usually about the sue of a pea They occur m 
groups or dusters like bunches of grapes (Hg 71) They 
form cavities containing jellow or greenish pus, their walls 
being formed of necrosed Iiser tissue Septic thrombi can 
usuallybefoundmbranchesofthcporul vein (Fig 71) The 
condition is sometimes known as portal pyxnua 

(3) SuppuTitiiie llepalitts oj DiU Duct Ongtn-^Biltary 
AiseetT —Ttiia is associated aith suppurative cholangitis 
(suppurativeinilammaUonoftbebileducts),whicbiscommonly 
caused by obstruction to the bile passages from the presence 
of gall stones or a tumour The abscesses are numerous, 
usual// minute and scattered vsuhrmiy throughout the 
organ The liver is bile stained Cirrhosis of the Iner is 
not mfrequently present in addition 

(4) Actinomycotic Abscess —This type is usually a special 
variety of the portal p/xmic abscess It is assoaated with 
a focus of mfection with the StreptoP-nx aehnomyees in some 
part of the intestinal tract, fg the vermiform appendix 
The affected portion ol liver a worm-eaten appearance 
owmg to the presence of numerous small cavities containing 
pus, with areas ol necrotic liver around, m which there 1$ 
some fibrosis 

(5) Tropical Tlus is usually single and fairly 

large (Fig 7s) The process « more a necrosis of the liver 
lutetance than a true suppurative inflammation The 
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contents of the abscess have a pink colour and creamy 
consistence The condition is commonly associated with 
tropical dysentery The Entamaha htsiolyUca is found in 
large numbers in the tissue m the margin of the abscesses, 
and usually m the pus also 

(6) Suppurahon j« a Hydatid Cyst — In this case also the 
abscess cavity is large and may be solitary Mixed with the 
pus there will be the ectocyst of the parasite The cavity 
IS usually limited by hbrous tissue 


ACUTE AND SUBACUTE LIVER ATROPHY 

This :s a condition which is assonated climcally with 
jaundice, vomitmg, a dimmishing hver dulness, and eventu 
ally coma It is often connected more or less closely with 
such diseases as syphilis, tuberculosis, and influenza, and a 
number of cases have developed ui women during the later 
months of pregnancy There is a general consensus of opinion 
that the condition is a toxic one, but what the nature of the 
toxin is and where it onginates has not yet been determined 
A change indistmguishable from acute atrophy was occasion 
ally found in fatal cases of jaundice amongst workers in 
trinitrotoluol and tetra-chlor ethane during the war A 
number of instances of the disease have occurred after the 
intravenous injection of arsemcal preparations As these 
were pnmarTly cases of syphilis some doubt has been thrown 
upon the atsemc as a toxic factor Phosphorus poisoiung 
produces a change someivhat similar to acute atrophy, but 
chermcal analysis of the phosphorous liver shows a great 
increase m the amount of fat, whereas in acute atrophy the 
amount of fat is usually not above the normal Although m 
acute atrophy at a certam stage of the disease fat can be 
demonstrated microscopically m large amount, havmg been 
sft. free. from, combination, with qrotem.,the change is much. 
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more a necrosis than a fatty degeneration In delajed 
chloroform poisoning the appearances in the Iner are some- 
what similar to those seen in phosphorus poisoning, but the 
change, as in phosphorus poisoning, u more of a fatty de- 
generation than a necrosis Some recent German wnters 
emphasise the importance of an ascending m/cction trom the 
alimentary canal by the bfle channels m cases of acute 
atrophy 

Two stages in the disease may be recognised, and, as a 
result, two types of cases are met with yai/ mffrtem 

(i) Ante eases in which death occurs withm one or two 
weeks of the onset of the S)'Tnptoms, and in which degenerative 
ehanges predominate in the liver There is usually little 
evidence of overgrowth of fibrous tissue To this type the 
name " acute yellow atrophy ’* or ‘ acute liv er atrophy ” is 
more particularly applicable 

(s) SuiaeuU eases, lasting some weeks, or even months, 
in which there is more or less evidence of the re/armattan cj 
functioning luer tissue tetlh avtrgravth ej ftlnns tissue 
Tor such cases the terms “ subacute )cllow atrophy,” '* sub 
acute liver atrophy," and for the eases with marked regenera 
tion ” multiple ncMular hj’perplasia," have been suggested 

(i) Acute Atrophy — Apfearancet —The liver 
IS reduced in size, often markedly so Its capsule lends to 
be shnvelled The organ shows, os a rule, areas of different 
colours, yellow and red In the more acute 1)^03 the }clIow 
areas predominate. 

Microscapte Ap/earinrer — In the /elfov arras the liver 
cells are usually visible, but they show marked evidence of 
degenerative efunges. Tliey are swollen, granular, frequently 
coniam fatty globules, and tbcir nuclei have to a great extent 
lost their 'taining reaction. In addition, there is usavUy more 
or less overgrowth of fbrout tissue extending from the portal 
tracts. This fbrous tissue is rascu'ar and cellular In the 
neighbourhood of the poru! tracts are small vermiform sinn^s 
of cells whose nuclei stain deeply bometimcs tl ese 1 ave an 
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obvious lumen They represent the remains of pre existing 
and of proliferating small bile ducts In process of degener 
ating the h'er cell undergoes coagulation of its substance, 
followed by disappearance first of the carbohydrate and fatty 
elements, second of the albuminous constituents 

In the red areas little that is characteristic of Ii>er structure 
remains The tissue is a vascular connectiie tissue with 
dilated capillaries, and shows large numbers of endothelial 
cells which may contain pigment, a loose connective tissue 
stroma, occasional degenerated liver cells scarcely recognisable 
as suc^ and a few leucocytes. In the neighbourhood of the 
portal tracts the small bile ducts are numerous, and may show 
evidence of proliferation of their cells (mitotic figures). 

(2) Subacute Atrophy — leaked eye Appearances — The 
Qtgan IS of a brownish red colour, with jellow or greenish 
nodules varying much in size,somctune 5 projecting beyond the 
general surface (Fig 73) On section, these j-cllow nodules 
may be isolated, or may be found scattered through the sub* 
stance of the liver Where the nodules are numerous the 
organ presents the appearance of a coarse orthosis, from 
which condition it is often very difficult to distinguish it 

Microscopic Appearances — ^Tbe i«d brown ponion of the 
organ consists of a fairly vascular connective tissue intb groups 
of small bile ducts, scattered endothelial cells, and, as a rule, 
With no liver tissue to be found The yellow nodules present 
the appearance of liver tissue. They are composed of masses 
of liver cells, sometimes arranged in columns, at other times 
closely packed together Lobular anangcment is imperfect. 
Many of the cells are targe and muUinucleated , some may be 
found showing mitotic division of their nuclei The appear 
ances at the margin of these nodules suggest that they are 
enlarging and pressing aside the surrounding tissue The 
fibrous tissue, being newly formed, contains few elastic fibres. 

It will thus be seen that the disease is essentially a 
degeneration of the liver parenchyma under the action of 
some poison Complementary to this, there is an o\ ergrowth 
of fibrous tissue starting from the portal tracts. 
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The Condition may thus be regarded os an acute arrhosis 
It forms a connecting hnk between the purely degenerative 
changes, such as occur in phosphorus poisoning, and the 
chronic interstitial mdammatioos or emhoses 

Following the degenerative changes, attempts, more or 
less successful, are made to regenerate liver tissue m two 
ways (i) By proliferation of the bile ducts This, although 
it IS an mutation of the way ui which the liver lobules arc 
produced m embryonic hfe, seldom results m the formation 
of liver parenchyma (2) By proliferation of liver cells which 
sumve the destructive influence of the poison, njth rcsulms 
formation of nodules of glandular cells more or less resembling 
in structure liver lobules, and probably functioning os such. 

Healing and Regeneration. — After injury and destruction 
of Its tissue the liver is capable of a very complete renewal of 
Its substance The author has in hu museum a hver the 
nght lobe of which is almost entirelj destroyed by a syphnuic 
gumma, while the left lobe his enlarged to approximately the 
same sue as the nght ts normally Any slow destruction of 
the liver tissue u accompmied pan passu by regeneration 
Thu IS seen in conditions such as chrome venous congestion 
and arrhosis The large sue of some ol the nodules in the 
latter condition is due in no small degree to regenerative 
hyperplasia After massive destmetin of hver tissue as in 
acuteand subacuteatiophy il the patient surv iv e,regcneration 
IS often wonderfully complete but owing to the fibrous tissue 
laid down in the atropbic stage the individual areas of re- 
generated tissue arc separated more or less widely by bands 
of fibrous tissue. Tins condition of mufiiple npdular h} per- 
plassa IS in its more comidete form almost impossible to dis 
tmguish by the unaided c>c from cirrhosis llieroscopically, 
«j the r^enerating areas in all these condition^ there is a 
loss of lobular arrangement, tlie liver cells arc larger and 
frequently contain more than one nucleus NlcIci are rartl) 
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seen in the condition of mitosis, however The regeneration 
of the liver tissue takes |dace from two sides, chiefly from the 
pre exisUng Uver cells, but also from a multiplication of the 
small bfle ducts It is only after a Unking up of these two 
structures iha.t the newly formed Uver tissue can function 

CHRONIC INFLAJIMATION OF THE LIVER 
Cirrhosis 

The term " cirrhosis,” mtroduced by Laennec, simply 
means “ yellow ” It has, however, come to be synonymous 
with fibrosis, and is applied to all conditions of the hver 
in which there is abnormal development of connectne 
tissue 

The condition 1$ caused by any shrxly acting fctson or 
irritant Thus chronte inlaxtcaltons, such as alcohol or lead, 
produce it Infective eondtltons, such as syphilis, may also 
cause It Retention of the bile from obstruction to the bile 
ducts will produce it, also tnftammatory conditions of the 
small bile duds, which so commonly accompany obstruction 
Lastly, abnormal accumulation of pigment, as m malana, 
chronic venous congestion, and L-emochromatosis, is a 
factor 

The Uver consists of two types of cellular elements (i) 
highly differentiated and functioning gland cells very sus 
ceptible to the action of poisons, and capable of bttle m the way 
of reaction , (2) cells less highly differentiated — connective- 
tissue cells — not so readily damaged by the action of poisons, 
and capable of reaction and proliferation m circumstances 
where the Uver cells degenerate The mere disappearance 
of the glandular cells i» followed by a complementary pro- 
liferation of connective tissue This is well seen m the less 
acute types of hver atrophy But where there is an imtant 
constantly present, as in syphilis, alcoholism, retention of 
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bile and milammation of the small bile ducts another factor 
comes into play, namely, the proliferate e reaction of the 
connective tissue cell under imtation These two factors 
are, no doubt, both operative m the production of cirrhosis 
of the liver 

Where there is any great amount of destruction of hepatic 
gland cells the stimulus to regenerate is felt by the organ, 
and is answered by the formation of new areas of liver tissue 
This IS a prominent feature m subacute hver atrophy, and 
evidence of it is usually present m arrhosis also 

Classi/ieatton — ^The terms r-onolobalar (where the areas 
of liver cut o^ by bands of fibrous tissue represent single 
lobules) and polyhhuUf (where such areas represent groups 
of lobules) are often used to characterise of cirrhos s 
They are practically the same as fine and coarse cirrhosis 
respectively They are not very useful as a basis of classifica 
tion owmg to the fact that the t«o conditions are usually 
to be seen alongside one another m the same hver Another 
couple of terms used sometimes are hypertrophic (meaning 
anabnormallyUrgeliver) and atrophic (abnormally small) 
Owmg to the fact tliat m many instances it is impossible to 
deads whether a liver u enlarged or not these terms arc 
rather to be avoided The method of classification adopted 
IS as follows — 

A Common Cirrhosis —The ordinary type found m osso 
cntion with chronic mtoMcations distinguishing (a) an early 
stage where the hver is large and (4) a late stage wl ere it is 
small This varictj is usually polylobular 

I Early Stage — The hser is e» larged and lias a somrthal 
TO tgh surface In some rises it is red from congestion , m 
other cases it is yellow, from fatty change 

The oq'an is firmer and tauter than normal and on 
section shows hands of vascular fibrous tissue running through 
u These, os a rule, arc not very obv lous 
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Microscopic Appearances — Bands of vascular and cellular 
c-onnective tissue divide op the liver into areas, at one time 
representing a single lobule, at another time a group of lobules 
The liver cells may show Lttle change, or there may be more 
or less fatty infiltration 

2 Advanced Stage — ^This is the more common type of 
the disease, known as “ hobnail,” “ drunkard’s,” or “ gin 
dnnker’s ” liver, also as atrophic cirrhosis 

The liver is dishncfly reduced tn size It has a roughened 
surface, owmg to the presence of nodules varying much m 
size It usually has a pate yellow colour The capsule 
may be thehened It is distinctly tougher and firmer than 
normal On section, it shows bands of grey fibrous tissue 
passing through the organ in all directions, dividing it up 
into rounded areas varying much m size (Fig 74) A number 
0! cases are recorded m which primary carcinoma of the 
organ was associated with this type of cirrhosis 

Microscopic Appearances — The most striking change is 
the overgrowth of fibrous tissue which spreads from the portal 
tracts, forming bands, thicker or thinner, cutting oif individual 
lobules or groups of lobules This fibrous tissue is welt formed, 
but It often shows here and there accumulations of small 
round cells, indicating that the fibrous proliferation » still 
progressing There is considerable development of new elastic 
fibres in the bvnds of fibrous tissue There is a varying 
number of small bite ducts These in some cases appear to 
anse from retrograde changes m columns of liver cells, the 
latter reverting to their embryonic condition under the pressure 
of the surrounding fibrous tissue In other cases the ducts 
represent an attempt to reform liver tissue, just as m subacute 
liver atrophy There is a tendency for the fibrous tissue to 
invade the liver lobule at its margin to a certain small extent, 
individual liver cells or groups of them being cut off The 
liver cells themselves commonly show more or less fatty 
infiltration Not infrequently small nodules of regenerated 
liver tissue are met with, nicse are recognised by the 
evidence of multiplication m the liver cells, some of them 
having two nuclei, others showing evidence of division Such 
nodules also show imperfect lobule formation 
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B Biliary Cirrhosis —This condition is commonly assoa 
ated with obslruclton to lAebtUduas This may he due to con- 
gemtal obliteration, to gall stones, or to tumour It is also 
very commonly associated, as, indeed, obstruction is, with 
tnfiammatory conditioiii oj the b$U duds 

The organ is sometimes enlarged, sometimes reduced m 
sire Its surface is not so rough as in common arrhosis It 
b a much finer curhosis, corresponding more to the mono- 
lobular type The organ usuall> has a deep yetlax colour, 
turning green on exposure to the air, due to the bile staming 
which so constantly accompames it The organ is firmer 
and tougher than normal On section, bands of fibrous 
tissue can be seen radiating through the hver tissue and 
dividing It up into small lobules which have a yellow or 
green colour Sometimes abscess formation of biliary origin 
u present Qinically the condition u characterised by en 
larged spleen and jaundice, but not by asatts 

Mtcroscopic Affiorances —As in the common type, the 
most striking change is an o\ergren(h of the fibrous tissue of 
the organ, extending from the porta] tract and tending to 
separate individual liver lobules from one another The fibrous 
tissue IS, on the whole, more celluLir than in the common type 
of cirrhosis, and small bile ducts are a more conspicuous 
feature. The liver cells show marked degenerative changes, 
areas of necrosis being frequcDlly met with Ililc pigment 
may be seen in and between the liver cells. Catarrhal changes 
in the bile ducts, sometimes with the development of abscesses, 

IS common In suitably stained specimens germs may be 
found, especially where abscess formation is present. 

C. EanoVa Cirrhosis — ^This is a rare condition character 
ised clinically, like the biliary type, by jaundice and enlarged 
spleen, but not by oscitra The liver is greatly enlarged, u 
tough in consistence, but the surface is smooth TTie cut 
surface is yellowish red in colour and shows no obv lous lobuU 
tion. Microscopically, there u increase of fibrous tiisue 
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mlhin the lobules as well as between them The structure 
of the organ thus has to a great extent disappeared owmg 
to the hver tissue being broken up into small groups of cells 
Another rare type of airhosis occurs m relation to excessive 
pigmentation of the bver with hxmosidenn The disease is 
knoivn as kamoehromatosts, and the pigment occurs m other 
tissues such as skin, pancreas, and testicle The liver is 
enlarged, firm, and brown m colour, with a rough surface 
Curhosis of the liver is also an accompaniment of Banti’s 
disease and of the rare cerebral affection, Wilson’s disease, 
which IS primarily a degeneration of the two lenticular nuclei 
L Syphilitic Cirrhosis (see S)rphilis) 

Results oj CiTthons — Owing to the pressure of the con 
tracting fibrous tissue upon the branches of the porta] vein 
within the liver, there is obstruction to the blood passmg 
through the organ and coming from spleen and bowel, with 
the foUowmg results — 

I Asates or dropsy of the abdominal cavity 
a Qironic venous congestion of esophagus, stomach, 
intestine, and spleen, with a tendency to chronic catarrh, 
vancose veins, hsmonhage, and, m the case of the spleen, 
enlargement 

These two changes occur especially in common cmhosis 
3 Jaundice, which is more characteristic of bihaiy 
cinhosis 

Syphilis of the Liver 

(a) Cffttgemlal — In this type of the disease a diffuse 
cirrhotic condition is sometimes met with (congenital 
syphilitic curhosis) The organ is enlarged, commonly bfle- 
stamed, firmer than normal, but otherwise little altered 
Misrosrepie Appearaneet — The organ is the seat of a 
diffuse overgrowth of fibrous tissue This is more marked in 
some places than m others. It is not specially restricted to 
the portal tracts , on the contrary, it is found within the lobule 
separating groups of cells and individual ceUs from one 
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another In the fibrous tissue are to be found numerous small 
round cells aggresated m places into small misses, sometimes 
n’Kh caseous centres (lailiar)' gammata) In suitably' treated 
matenal, spirochates may be demonstrated in large numbers 
(b) Acquired — In acquired sjphilts the lesions found 
in the liver are- — 

j Areas oj chrome perikepalitts, sometimes with adhesions 
to the abdominal wall and diaphragm 

2 Gummata — ^These are caseous foci surrounded by a 
2one of fibrous tissue (Fig 75), sometimes njtb cirrhotic 
change ndiatmg from it into the liver substance Thej 
may occur smgly or in groups They are frequently absorbed, 
leaving behind scars which show ibemselves as puclenngs 
on the surface WTicn these are numerous, sometimes a 
coarse etrrholie ««<fi<ion is produced, with marked deforrmty 
cf the organ Waxy degeneration w sometimej combwed 
with the above. 

Xabercolosls of the Liver 

Tuberculosis seldom develops to any extent m the liver, 
that organ apparently not forming a juitaUe nidus hr the 
growth of the tubercle bacillus Two types of the disease 
are found •— 

(a) Mi7iary Tubereuiascf—ScnaJl scattered foci which 
may or may not be visible to the naked eje ^\ hen visible, 
tliey appear as minute white or ) cHow spots , sometimes they 
are biJe-stained Sunifar areas are found in other organs 
Jficrvsce/ie A/’/caratier — Numerous cellular areas are 
scattered through the organ They are nvide up chiefly of 
large and small mononoclear cells. They may have caseous 
necrotic centres or may show giant cells. 

{b) Larger easeous rtoiules, which may be single or numer 
ous, and arc usually bSe^taincd This is a rare type, more 
commonly met with m chfldren than m adults Fibrosis of 
greater or less degree accompanies the disease Thus some 
authonties distinguish a tuberculous type of arrhosis 
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Leoksmla of the Idrer 

The organ is usually enlaiged, paler than normal, some- 
times with distmct, small, whitish areas scattered through it 
Altcroscoftc Appearances — ^Theie is infiltration of the liver 
substance with rounded cells, which vary m type according to 
ssbetber the condition is myelannia or lymphatmia These 
cells are found in the portal tracts and between the columns 
of Iwtr cells In the more advanced cases the individual 
liver cells maybe separated from one another Here and 
there are cell accumulations without any lit er structure These 
are the above mentioned pale areas The endothelial cells of 
the capillaries are swollen 

liymphadenoma (Hodgki&’g Disease) 

The liver maj or may not be affected in this condition 
■\Vhen It IS, numerous irregularly shaped pale areas similar 
to those seen in the spleen arc scattered through it The 
condition is sometimes indistinguishable from true tumour 
iormation In most cases, however, the pale areas are more 
diffusely distnbuted, smaller, and less well defined 

Mieroseopieatly^ the appearance of the areas is similar to 
those found in the «pteett m the same disease (see p 129) 

Tomotirs 

A, Simple growths ol the hver are not common The 
tattrntrus angioma is the one most frequently found It 
appears as a dark red area under the capsule of the organ 
On section, it is found to be more or less irregularly wedge- 
shaped On close inspection, bands of white fibrous tissue 
may be seen dindmg the area up mto spaces filled with 
blood (Fig 76) Its appearance is su^estivm of an mfarct, 
but It should be reroembered that true infarction of the 
hver docs not occur 

Adenomata of the hver are occasionally met with They 
appear as arcular, well-defined nodules in the substance of 
the organ, ydlow or reddish brown m colour They usually 
are smgle or multiple, and microscopically show an approxi 

16 



242 


DISEASES OF THE LUTR 

mation to the nonnal stiucturc of the lucr, but without the 
regular lobular Arrangement Areas of regenerated h%er 
tissue have a somewlut similar appearance Occasionally 
simple adenomata with acinous structure and onginating 
from the bde ducts, occur Such have the appearance of 
grej , well defined nodules in the liw substance 

B. Malignant jTOwthsare very common in the Incr 
Primary grenetks art not vciy frequent, but secondary 
grostths, more particularly caremomata, ore very common 
The venous blood from ibc various portions of the bowel 
passes through the organ and is naturally strained of any 
tmboli, tumour or otherwise in it Inasmuch os the mahg 
nant growth of the bowel is almost invariably a carcinoma, 
the second iry malignant neoplasms of the liver are commonly 
of this type 

It u seldom possible with an> great amount of wrtamly, 
to deade from its apptaranre whether a tumour t$ sarcoma 
orcaranoma primary orstcondary The growth, or growths, 
appear as white or >cIlow areas scattered through the sub* 
sunce of the organ varying m size rounded or irregular 
in shape The liver is often greatly enlarged (Hff 7®) In 
the tawour masses necrotic areas, and haMnorfhiges are 
commonly seen Owing to sinking m ol the necrotic centres 
the masses on the surface often show crater like hollows 
The intervening liv cr substance frequently shows bile-siaining, 
and occasional!) cirrliosis The connection between pnmary 
cancer and cirrhosis is well recognised 

I Primary cancers of the liver are of two tj-pcS •— 

(r) A type resembling more or less closely the structure 
of the 1» cr, the tumour cells occurring in columns 

(s) A type arising from the bile ducts and resembling 
other adeno<arcinomata 

Tlie association between pnmary cancer and cirrhosis ol 
the liver has already been noted 

a 5«<wn£i>y cancers vary very much m appearance 
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and m character AH types of adeno-carcmoma of the 
Jbowel — columnar cell, sarrhous, cncephalotd, colloid occur, 
aliO chorionepithelioma 

Of sarcomata (Fig 77) only the melanotic shows appear- 
ances which are distmctive 

Cysts of the Liver 

Coiigemtal Q/stie disease is sometimes met with tn the 
Iner, although not so frequently as m the kidney The 
cysts are numerous, vary m size, and contain clear fluid 
Hydatid eysis are relatiiely frequent m the liver They 
often attam a very large size, are surrounded with a fibrous 
capsule, and contain ecto and endo-cyst, with the character- 
istic “ white of egg ” appearance (Fig 79) 

Got Cysts of small size, caused by the development of 
bubbles of gas m the liver substance through the action of 
an organism {B aerogenes eapsulatus, also called B WeUhtt), 
ate occasionally met They are found in association with sup- 
puration m the abdominal cavitj Pressure upon the liver 
produces a sensation of crackling, such as is normally present 
m the lungs Microscopically, spaces representing dilated 
vessels are found lined with a layer of bacteria A similar 
change may be present m other organs, e g panaeas 

The orgamsm causmg this condition is a normal inhabitant 
of the intestmal tract and is often found in the blood m cases 
where the sectio is deferred for some time after death The 
blood in such cases has a frothy appearance Occasionally 
this invasion of the blood occurs dunng life when the above 
appearances are produced m the liver and other organs 

Method of examining a Liver resioved from the Body 
The general size, colour, and shape of the organ should be 
noted, ako the appearance of the lobules as they shine through 
the capsule The capsule is then examined for evidence of 
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adhesions with the abdominal panetes, for depressions such 
as are produced by gummata, for the fine or coarse generalised 
roughening of arrhosis, also for the fihnnous exudate of 
acute pcntoaitis and thecaseous/ocj of tuberculous pentonitu 
The organ is weighed, the normal weight of the hser being 
45105802 (1420-1649 gim ) It u opened up by a Senes of 
perpendicular cuts In so doing the consistence of the organ 
IS noted Pressure is made upon the cut surface in onJer 
further to investigate this point. The cut edge should be 
looked n* in order to see whether it is rounded (mdicatmg 
soft consistence) or sharp The cut surface is tlien in 
vestigated as to colour, the presence of abscesses, tumours, 
etc. Lastl>, the gall bladder is opened up, and the amount of 
bile, also its colour noted Gall stones should be searched for 

DISEASES or OALL BLADDER AND BILE DUCTS 

Post-Mortem Change —Gail bladder lesions should as 
far as possible be studied in fresh material obtained at 
operation. Owing to the npidiiy with which post mortem 
change takes place autopsy maienal is useless for demon 
strating the /uier alterations of the mucous membrane This 
rapid change u due to the action oi the bile on Uie mucous 
membrane after death 

Congenital obliteration of the common bile duct is a 
condition occasionally met with The exact cause is unknown, 
hut It IS belies ed to be, in some cases, syphilitic ui ongin 
It is associated with a fine orrhosu of the Iner and bile 
pigmentation of that organ as well as jaundice 

Jaundice or Icterus —Although the subject properly 
belongs to text books of geneml pathology , a few words may 
be said about jaundice os it u seen in the post mortem room 
Jaundice may be defined as the absorption of the bile pigment 
into the blo^ with consequent staining of the tissues In 
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addition to the pigment the bile salts are absorbed, forming 
the chief toxic agents In slightly marked cases the yellow 
tmge should be sought for in the sclerotic of the eye In 
more marked instances there is a general yellow staining 0! 
the skin rvhich in extreme cases assumes a greenish colour 
owmg to the oxidation of the bihrobin and formation of bih 
verdin The internal organs are more or less affected by 
the staining, taking on as a result a yellow colour wbidi 
changes to green on exposure to the air The organs and 
tissues most affected are liver, kidneys, and endocardium 
The urme, exudates, and transudates are coloured, and m 
marked cases of obstructive jaundice the stools are clay like 
in appearance 

-The more important causes of jaundice may be classified 
into three groups i Jaundice due to obstruction to the 
entrance of bile into the intestine, as by swelling or thicken 
mg of the walls of the bile channels, the presence of an 
obstructing gall stone in the main bile duct, or the pressure 
of a tumour, eg a carcmoma of the head of the pancreas 

2 Jaundice due to diseases of the Lver in which there is 
more or less destruction of liver tissue, e g acute liver atrophy 

3 Jaundice due to mcreased destruction of red blood cell:i 
or to hsraolysis, as in septicrenua, pysmia, pneumonia, and 
pernicious anamia In this last type the yellow coloration, 
is usually sLght and may be limited to the neck and upper 
part of the thorax 

Inflammation of Gall Bladder (Oholecystitis), of Bile 
Ducts (Cholangitis) 

CalarrJial Injlammatton — ^A nuld degree of mflamma 
tion of the bile passages is sometimes associated with a 
catarrhal condition of the stomach, and, owing to the low 
pressure at which the bile is excreted, blocking of the bde 
passages from swelling of the walls, with resulting jaundice, 
may occur A similar condition is sometimes brought about 
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of o^amsms such as the D typhonis in 
tj-pboicf^tvef The bacilb m all probability reach the bile 
ducts from the blood by wa> of Uvcr, but it is possible 
that they pass upwartfa from the duodenum In the gall 
bladder and larger bile ducts a catarrhal inflammation is 
set up which may persist for months or years after the attack 
of fever In many instances this inflammatorj change leads 
to gall stone formation When the typhoid bacillus is the 
cause of this condition the patient suffering from it is con 
slantly voiding with his stools living virulent organisms, 
which may contaminate food or dnnk and lead to the dis 
semination of the disease Such individuals are knovm as 
‘ typkotd camtfi 

kuppufoXivt tnflamtnaUon of tht tile duets (suppurative 
cholangitu) u a very common accompaniment of obstruction 
to the outlet of the bile from gall stones or tumour formation 
tfrgaftiwa /<wnd are usuaH^ ot D <»h 

The cendiuon results not infrequenily, in ahsmses (bilarj) 
within the liver substance In cases of prolonged mfhmma 
tion the walls of the bile ducts are thickened, and if obstruo 
tion IS present they are dilated 

SupputaUie C/io/ec>rn/ij (empyema of the gall bladder) — 
This may occur with or without cliolangitis As a rule this 
condition supervenes after prolonged or repeated attacks of 
inflammation so that the wall of ibc gall bladder is thickened, 
sometimes Co a marked degree The mtenor is congested 
and shows areas of hxmorrhage and more or less cttcnsive 
ulceration ft msy pass on to necrosu and gangrene with 
conserjuent acute peritonitis or if adhesions have formed, 
suppurative inflammation m the tissues around Con 
crclions are very commonly present m such gill bladders 
In the ev ent of rupture these may escape into the peritoneum, 
or by ulceration through ndhesKKi into the large bowel 

Dtlalalton of the Call BbJdrr — Obstruction to tie cystic 
duct usually by a gall stone leads to distention of the gall 
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bladder TTie contents are turbid and consist of bile diluted 
with mucus 


Biliair Concretions or Gall Stones (Cbolelitblasis) 
Gall stones are much more common m women than m 
men, something like three-quarters of the cases occurring 
m the female sex. They usually make themselves felt 
about the age of forty, although, not infrequently, the 
stones are found post mortem without there being m the 
history of the case anything to indicate their presence As 
regards causation, tight lacing, good hvmg, and sedentary 
habits are predisposing factors, but the actual cause of the 
condition is commonly a catarrhal inflammation of the bile 
pass^es assoaated with the presence of organisms Asdiofi 
distinguishes two types of gall stones (i) Those produced 
by congestion of bile and disturbances of metabolism , the 
stones belonging to this category consul almost entirely 
of cholestenn (a) Those caused by inflammatory change 
due to the presence of organisms The germs wludi have 
been separated, in some cases actually from the mtenor 
of the stones themselves^ are staph^heoca, B eolt, and B 
typhosus The mode of formation of the concretions is as 
foUoiis a nucleus of mucus and epitheUal dehrts is formed, 
and round this are deposited chaUstntn (largely dented from 
disintegrated epithelium), bme and magnesium sails, and bile 
figment Cholestenn is the mam constituent, being present 
usually to the amount of 70-80 per cent , hence the lightness 
of the stones Some stones are formed almost entirely of 
cholestenn The colour, which vanes from pale yellow to 
black, depends upon the amount of bile pigment present 
The concretions vaiy much m size, from minute particles 
(gall sand) to masses measunng, it may be, two mches across 
Those foniied in the bile ducts are usually small , the larger 
ones develop m the gall bladder Gall stones arc usually 
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multiple, hcncc commonly bceted {Hg 8o) Sometimes 
they hai e a mulbcny hie surface and occasionally they are 
smooth The smooth stones are, of course, solitary On 
section, the concretions often sfiow concentric lamination, 
sometimes they exhibit radiating lines 

As regards the of the presence of gall stones, they 
tend to leep up the chronic imution which caused their 
formation TIius they lead to thickening of the gall bladder 
and bile ducts and to adhesions to surrounding parts 'fore 
acute, suppuratne inflammation may be set up Tlicy may 
ulcerate through into the intestine and, when very large, 
have been knowm to cause intestinal obstruction They 
may obstruct the lystic duct, thus leading to atrophy, or, in 
some cases, to dilatation of the gall bladder They not 
infrequently obstruct the common bile dua and give nsc 
to jaundice Lastly, there ts a very definite relationship 
between cancer of die gal) bladder end the presence of gall 
stones Call stones are also an important /actor in acute 
mfhmmatton of the pancreas In spite of the frequent 
occurrence of pronounced lesions m connection with biliary 
concretions, it should be remembered that not in/requenlly 
a norma! bladder filled with stones u found at an autopsy with 
nothing in the history of the case to suggest that the patient 
at any time suffered from symptoms associated with the gall 
bladder or bile ducts 

Tamoars.*— The earanoma is the most important tumour 
of the gall bladder It u usually a columnar cell adeno- 
earanoma, but may be a sanhus or colloid cancer, or even 
a squamous epithelioma 

V DISEASES or THE PANOREAB 

T^e pancreas is an organ which Unds to sh<Ko tnarkri fost 
nortm changes, partly because of the action of the digcstiv e 
juices which it secretes, partly because of its proxiruiy to 
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stomach and intestine, and so to infection with putrefactive 
germs Thus, just as in the case of the stomach, so wth the 
pancreas, the pathologist must be careful not to regard as 
evidence of disease, changes which are merely due to altera 
tions taking place after death 

^Vhere a lesion of the pancreas is suspected, careful search 
should be made for areas of fat necrosis Con\erseIy, the 
pieence ol these areas of fat necrosis is evidence of a lesion 
of the pancreatic gland Such areas are found m the fat 
of the pancreas itself, of the mesentery and omentum, 
occasionally even of the mediastinum They appear as 
opaque white spots the sire of pm heads, or even as large as 
peas The change in the fat is brought about by a settmg 
free in the peritoneal cavity of the fat-splittmg ferment of 
the pancreas The neutral fat is at first spbt into fatty aad 
and glycenne, the fatty aad probably combimng subsequently 
with a calaum base 

Atrophy of the pancreas is sometimes met in old age 
and nastiog diseases In diabetes not infrequently the only 
alteration found is a diminution m the sue of this organ 
In old age, along with the dumrution in sue a brown colora 
tion IS observed 

Toxic Change — Owing to the rapidity aith which auto- 
lytic softening occurs m the pancreas it ts difficult to demon- 
strate the finer alterations due to toxic change Cloudy 
swelling occurs as in other parenchymatous organs, as also 
fatty degeneration Another degeneralne change, the 
result of the action of toxins or of exhaustion of the cells, is 
seen m the epithelial elements of the islands of Lai^erhans m 
severe cases of diabetes This condition, in which the cells are 
swollen and vacuolated, has been called hydropic degeneration 

Fatty infiltration, or penetration of fat mto the sub- 
stance of the gland, with atrophy of the gland tissue, u 
occasionally seen 
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namorttage — Small multiple hrmorrhagcs are found not 
infrequently in toxic diseases JLaiger haujoreliagcs occur In 
association with degeneratixe and inflammatory conditions 
Rarely hxmorrhagic infarction may occur, most often in 
stout people, with escape of blood into the surrounding tissue 
sometimes with sudden death ensuing from pressure upon the 
solar plexus 

Inflammation 

T Acule Ilamorrhagtc PaHcreaMts — This is a somewhat 
rare condition, the etiology of which is not quite clear The 
symptoms are those of acute intestinal obstruction In 
many instances it is on acute infective process due to the 
presence of germs, and U is not infrequently found m associa- 
tion with cholangitis and gall stones which may be found 
blocking the ampulla of|Vater Regurgitation of bile mto 
the pancieaiic^ucis occurs under these arcumstances Tliu 
IS probably^hc determining factor tn the condition m such 

cases Some regard the h.-emoiThagc as the primary change, 

others considVc that it is, like the fat necrosis, due tti the 
setting free of tjic digestive juicvs of the organ and the action 
of these upon tie blood ncsscU 

As regards appearances, the orjan is swoden and dirlc red 
m colour, due tq infiltration with blood In the earl) stages 
the organ is firm later on, owing to degenerative chaiigcs. 

It becomes soft More or Icssc'ctensive fat necrosis isalitays 
found in the fat in the netgbbourliood 

AUcmcofitiiltj, areas of necrosed paacreatic tissue are 
found, also infiltration of (be intericinous (issue with red btood 
corpuscles, fibrin, and leucocytes. The areas of fat necrosis 
are well brought out With Xile Dine, whwdi staini the necfMeJ 
tit blue, the norma! m rcA 

2 Suppuralne PanireaiiM — Oiganisms may reach the 
pancreas by way of the blood-stream or by the duct of \\ir- 
sung, or again by extension from ncighbounng jiarts Tlie 
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abscesses may be minute and numerous or large and solitary 
Sometimes the change is associated with suppurative cholan 
gitis and gall stones Tlie abscesses may rupture into the 
peritoneal cavity and cause pentomtis 

3 Chxonit tnleTitUuH j>ancTeaUiis or arrhosts of the panaeas 
may be met with m assocution with alcoholism, syphilis, and 
obstruction to the duct ol Wirsung by calculi or tumour 
formation The organ is enlarged m the early stage Later 
on It becomes reduced in sue In all cases its consistence is 
increased, it is pale m colour, and its surface more nodular 
than usual In iKEmochromatosts or bronze diabetes, m 
addition to the fibrous change, there is pigmentation of the 
gland with hsmosidenn which gives to the organ a brown 
colour In some cases of diabet^ a fine fibrosis involving 
more especially the islands of Langerhans, has been desenbed 

Tamours — Pnmary carcinomata are occasionally met 
with By pressure upon the common bile duct such tumours 
duse an extreme d^ee of jaundice Many of the cases 4)f 
so-called malignant jaundice are due, not to a neoplasm in 
the pancreas, but to some secondary deposit in a retropen 
toneal gland in the neighbourhood As a rule these caremo* 
mata are of the encephaloid vanety, but columnar cell and 
sonhous types also occur 

Cysts— The pancreas. Lice the Lver and kidneys, is 
sometimes the seat of congemtal cystic disease Such cysts 
are multiple and small Large soLtary cjsts are also met 
with, due m all probabiLty to obstruction of a duct of the 
gland 

Relationship between Lesions eij the Pancreas and Diabetes 

Since the middle of last century a relationship between changes 
in the pancreas and the disease diabetes has been recognised. 
In 1889 It was shown by Minkowski that total extirpation of 
the organ prodaced a fatal diabetes. Ligature of the dua 
was, however, not found to have this effect As was shown by 
Schultze andalso independently by Sscobolew, complete blockage 
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of Ihe secreting ducts « followed by a degeneration wfuch 
inroHes the ceils of the aani, but not those of the islets of 
Langerhaos. It was this fact, confirmed by other observers, 
which led Banting in 1921 to the discovery of a hormone in 
tlie i>ancreas capable of lowering blood sugar m a marked 
decree. In collaboration with Best, Canting ligated the ducts 
of the pancreas m several dogs a few weeks afterwards killed 
the animals, excised the panuliy degenerated gland still con 
taming islet tissue, extracted it, and found that intravenous 
injection of the extract into depancreated animals caused 
marked lowering of the blood sugar and a fill in the sugar 
excreted m the unne Thus the relationship between the 
sctive hormone and the island tissue of the gland was estatv 
lished, and the demonstration of t«o t>pes of tissue m the 
pancreas with distinct functions completed 

Previous to the discovery of the acliie hormone, Opie 
described defioite histological changes in the islets of linger 
luiBs in patients dying of diabetes tnelhrus, but it must be 
admitted that these changes were by no meant constant. 
They consisted in fibrosis and hyaline change m the connective 
tissue of the islet The islet consists of a fibrous capsule 
with a delicate connective tissue reticulum carrying blood 
vessels amongst which are epithelial celt* having different 
tinctonal reamons It may be that when the finer histology 
of the islet is worked out some constant alteration will be dis 
covered, but meantime 11 can onl> be stated that m some eases 
of fatal diabetes lesions of the pancreas are found, in others 
none, and the changes which arc found are by no meins con 
slant In acute cases of diabetes in man a swelling and 
vacuoUtion of the epithelial elements of the Langerhans 
islands has been described. This has been termed hjdrnpic 
degeneration In other cases the epithelial cells are small 
and atrophied, often the whole organ is markedly reduced in 
Site. In the more chronic cases hyaline change in the islet 
tissue and increase of fbroos tissue with pressure a'rophy of 
the epithelial elements may be fourd Sometimes the fibrosis 
IS a more diftuse one involving (he pancreas as a whole. In 
such cases the term ciirhosis is applied. This w asscicated 
with the presence of large qtsujiilies of hxmosiderin pigment 
m bxmochrotnatosis or brossie ^abetcL 
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DISEASES OF TDE KIDNEY AND BLADDER 

DISEASES OF THE KIDNET 

Post Mortem Changes — The kidney rapidly undergoes 
degenerative changes after death, and if the sectio be not 
performed within a reasonable tune it becomes very difficult 
to distinguish post mortem change from disease To the 
extreme form of this post mortem change the name autolysis 
is given It affects the kidney epithelium pnmar3y, the 
nucleus of the celb ceasing to stain and the protoplasm 
breaking up mto granules and sometimes even into lipoid 
material wluch gives myelm figures 

Red (hemoglobin) staining particularly of the connective 
tissue of the organ is another post mortem change, and 
greenish black discoloration of the parts m contact with bowel 
also occurs from penetration with sulphuretted hydrogen gas 
and formation of sulphide of iron 

CONGENITAL ANOALALIES 

Persistence of Fortal Lobulation is a fairlycommonfindmg 
It IS best seen after stopping the capsule from the organ, 
and shows itself by a senes of mtersecting lines dividing the 
organ into mrgvlarfy shaped areas 
*53 
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Hone-shoe Kidney a condition in which the two organs 
are united utuillj at ihcir lower end across the vertebral 
column, a not infr«juentJ> found 

Conyealtal Cystic Kidney — In ilus condition whicli vs 
always bilateral the organ u enlarged often greatly so The 
outer surface is studded «ith projecting cysts, with (nuts 
parent contents varying m sire from something just visibJt^ 
to a walnut In some cases there is very little kidney t 
left between the cysts On section a similar ce 

IS seen (Fig 8 j) The condition is lielieved to ^ auc to 
a failure of union between the glomerular and the tubuiar 
portiom of Uie kidney tissue w) i h are dev eloped sejvirafely 

Solitary congemul cysu sometimes of large sue, may 
be net with 

Coflgealtai Sydroaephrosla may occur m one kidney 
owing to defective formation of the ureter 

CIRCULATORS OHNOES 

7 Hsmorrhaye into the kidney substance is a constant 
accompaniment of infarctions and acute mflamrratory con 
ditions such as abscesses It occurs at the margin of the 
lesion, and is due to the escape of blood from degenerated 
eapillincs Ilimorrhages into the glomerular space and 
into the tubules area feature of some types of acute nrphntis, 
the lesions appearing as ninutc red points to the naked eye 
A condition known to the surgeons as essential h-tmituru ' 

IS of uncertain origin Tl e blooil often in large quantities, « 
passed continuouslv or intermittently Uhen the kidrey 
has to be removed lo slop the Weeding, the organ u usually 
found to be almost normal It is probable tlial the I Icedmg 
IS from some fairly Urge vessel which iv atheromatous 

2 Chnsic Venons Cntgestlon. — This condition w found 
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in cases where there is obstruction to the passage of blood 
through the heart or lungs 

Naked eye Appearances — The organ is somewhat enlarged 
It IS firm On section^ the medulla has a dark purple appear 
ance, the cortex is paler than the medulla, but shows dark lines 
and dots indicating vessels and glomeruli On stnppmg the 
capsule, tlie venae stellatx are often very prominent 

Mieroseopic Appearances — ^The vessels gencrallyare dilated, 
more espeaally those of the medulla. The glomenilar capil 
lanes are distended Sometimes haemorrhages into the 
tubules are seen Catarrhal and interstitial changes may be 
superadiJed 

3 InlnrctioiL — Infarcts of the kidnej are common They 
are almosA mvanably due to embolism of one of the branches 
of the renlil artery Occasionally the whole vessel may be 
blocked l»e embolism may be caused by the impxtction 
of portions pf thrombi from v^etations on the aortic or 
mitnl valve \thrombi in the left auricle or its appendix, or 
on atheramatvus patches in the aorta The infarcts are 
wedge-shaped vteas in the cortex, usually white or yellow 
in appear can ■ surrounded by a hemorrhagic zone, more 
especially ons Jr they come in contact with the medulla 
(Fig 8 the area is level w ith the rest of the surface 

Later on >*^cedV^ depressed, and eventually absorbed, 
leaving a cic^ , - \ 

Vcrysimila. * \Urly scattered depressed areas are found 
on tit sutllM "'S*" ™ section, prave to 

be ttteas «here tle,^ They are 

due to mtetsnml ettv A' blocking ot vessels owing 
to disease Thls^js marked IS tlsuall, 

lelened to as a^,e “"'S' P 

JiltcresceiieX'^f ^''^”^^ — mfarcted portion shows 
swell D" emnul?"* intense staining of the columnar 

cells of’ ^.. tubules The nuclei usually are broken into 
fnasses of chromaim or fail to stain altogether At the margin 
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found m association «ith Bnght’s disease and tvaxy degenera 
tion, 

Naied-ey* Appearances — the first condition there is 
usually no great alteration m size in the organ On section, 
the cortex is pale opaque white in appearance, and contrasts 
with the more vascular medulla 

In the second variety the appearances depend upon the 
stage of the disease, and wiU be described m connection with 
the vanous types ol nephntis and waxy change 

Microscopic Appearances — In sections stained by ordinary 
methods, such as hxmMetn andeosio, the cells of the convoluted 
tubules appear swollen and granular, and their nuclei may show 
degenerative changes In sections stained with Sudan III or 
Scharbeh R. the same cells will be found to show numerous 
fat granules and globules, more especially m the deeper part 
of their protopbsm In the collecting and other forms of 
tubules tbe same change will be found, but less marked 

3 Glyec^enous degeneration occurs m the epithelial cells, 
especially those of the first part of Henle’s loop and of the 
convoluted tubules in cases of diabetes mellitus The 
granules can be brought out by the use of iodine m fresh 
preparations untreated with water 

4 Waxy (Amyloid). — ^This may be found in association 
with advanced tuberculosis, visceral syphilis, or chrome 
suppuration, eg empyema, bone or joint disease. 

The kidney is usually enlarged, m the more advanced stages 
very markedly so, although, when combined with mterstitial 
change, it nay be reduced m size It is pale from an$ima 
and assoaated fatty change (frontispiece. Fig 6) As a rule 
it a firm, and shows a sharp edge on section , occasionally it 
may be soft The appearances are very similar to those 
seen m the subacute form of Bnght’s disease (large white 
kidney) In some instances it is possible to distmguish 
between the two ctmdiboos only on testmg with lodme 
Sometimes the glomeruli can be seen as mmute translucent 

*7 
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specks In the more ndvanccd stages the whole c»t surface 
has a translucent appearance On treatment with iodine the 
glomeruli and scssels are brought out as roalogany broim 
specks and lines Hie capsule comnonl} strips atll and 
leaves a smooth, pale, mottled surface 

jiheraefift atlj^ the change is observed first in the afTerent 
artenotea (see plan, p. a6t), it then spreads to the glomenili 
and enerent vessels, and also to the middle coat of the larger 
arteries The artenolr recta; in the medulla are evriy arected. 
In the advanced stages of the disease the basement membrane 
cl the tubules, the penendotheiial connective (issue of the 
iruertubular eapillanes, and other strand* of supporting fibrous 
tissue are implicated. The nsisy maieml »s homogeneous 
and translucent nhen unseamed. It appears >elIow with 
transmitted, dirk brown, *uh reflected h^ht after treatment 
with lodme, and gives a rose pink to purple colour, with methyl 
rtolet and subsequent diflerentiition in dilute «eii There is 
Bsuatly a (onuderable amount of fatty change, caianh ef the 
tubules, and, in the later stages, overgrowth of fibrous tissue. 

5 Pigmentary Ciaoge«.--In pcmiciows arttaiia the 
ktdney, like the liver and spleen, may be the scat of the 
deposit of lixmosidenn In jaundice the kidney a the first 
organ to be affected and shows a yellow imgc wtuch becomes 
green on eopasure to the air 

6 Caleiflcation of tlie kidney substance is nrcly obsen cd 
In old infarcts and chronic tuberculous lesions It occun 
aUo m the necrosed kidney epithelium in corrosive lublun-ilc 
poisoning, but this type u demonstrated only on microscopic 
examination 

7 Necrosis u an tnvanallc accompiin roent of infarction 
It also occurs in minute patches in the epithelial cclli in 
corrosive suUimate and m canthandcs poisoning, also m the 
bacterial nioxicaiions of d^ifathcru, typlioid, etc., as well os 
n ibt auto intoxication of icterus S) n-meiruat rerrusit of 
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the greater part of the cortex of the kidney is a rare aimplica 
tion of the puerpenum due to rmnute multiple thrombi in 
the small interlobular arteries 


INFLAMMATION OF THE KIDNEY 
OR NEPHRITIS 

Gtneral Facts — The kidney is an organ essentially con 
cerned with the elimination of waste products of metabolism 
and poisonous substances In any condition in iihich poisons 
are cuculating in the blood, whether these be of chemical 
nature or bactenal origin, the o^an is apt to be damaged. 
Once this damage has occurred and the eliminating function 
of the organ inierfered with, matters arc made worse, for the 
irritating poison accumubtes, as do also waste products of 
metabolism, which further injure the delicate secreting tissue. 
Thus a trcious circle tends to be set up, nhich mtensides tbe 
action of the poisonous substance 

Amongst these poisons should be placed tbe following 
chemical substances such as alcohol and lead, also bichlonde 
of mercury, uranium nitrate and chromates Iodine also has 
been found to induce nephntis in animals, and canthandin is a 
well known imtant of (he kidney substance The toxins of 
bactena form a very important group of poisons causing 
nephritis Organic poisons such as snake venom, abnn, and 
ncm also are kidney irritants Poisons arising n-ithin the 
body Itself from no apparent bactenal source ma> cause 
nephntis For example, in pregnancy toxins may be generated 
and gne nse to nephritis, and m chronic auto-mtoxications, 
gout, the accumulated products of metabolism act detrimentally 
on the Dignn. It is chiefly upon the tubular epithelium, and 
more especially on the convoluted tubules, that these poisons 
act, although the glomerulus may be damaged in process of 
their excretion On the other hand, some poisons such as 
canthandin and certain snake venoms act more specifically 
upon the glomeruli, as do some organisms, streptococci. 

There are two other eliminating channels for waste products 
in tbe body — the lungs and the skin. These to a certain 
small extent are capable of takmg on vicariously the function 
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of the kidney, but only to \ Ter> minor extent. Thus in cases 
of kidney insufficiency the breath and the sneat may contain 
urea. The converse also holds good, in that when elimination 
by the skin is interfered with more work is thrown upon the 
kidney Thus, on passing from a wirm atmosphere where the 
skin IS acting freely into a cold one, there is a sudden change 
of the excretory responsibility from the one organ to the 
other In addition, the internal organs, among them the 
kidney, tend suddenly to be flooded with more blood, owing 
to the contraction of the cuuneous vessels In this way it 
ji possible to understand the causation of nephni/s through 
chill At the same time it roust be stated that the general 
view IS that “ehiil" acts more as a predisposing cause to 
infections 

Tbe kidney is a icry vascular orj,an and one which is 
specially dependent upon its blood supply for the integrity of 
Its secreting tissue. Thus any toeahs^ disease of the vessels 
of the organ or any general sascular change implicating the 
retut vessels will tell detnmentally upon its function, and «ill 
pr^uee structural changes of the nature of degeneration in 
the secreting epithelium with subsertuent replicement of 
this by fibrous tissue. Thus, extensile tascular disease 
IS accompanied inevitably by alterations m the kidney The 
converse also holds good. When the kidney u damaged, 
products of metabolism are retained within the circulation 
which imnte and damage the vessels, leading to thickening 
and degencrime changes. Thus sascular and renal conditions 
vciy frequently coexist and, inasmuch as the condition of the 
vessels affects the heart, carduc disease is eventually super 
added. 

The vascular supply of the organ is peculur, and tt is well 
to remember this, as it affords a means of understanding how 
structural changes may follow alterations m blood supply The 
remlarches which pass between cortc* and medulla gji e off from 
their cortical aspect branches known as interlobular , from the 
medullary aspect eeme the artentdx reciT, which pass down 
wards into the medulla. The interlobulir arteries give off the 
afferent arterioles which si^iply the glomeruk The blood 
Icnves the glomerulus at the same point as it enters n by the 
efferent vessels The gfomerolos is a bag of coded capillary 
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vessels wilh a carrow nedw, Uirough which the blood enters and 
leates the structure But the blood does not at once return 
to the veins by the efferent chaonds The vessel again breaks 
up into a series of capillanes (see plan), suppl>nng the 
kidney tubules with blood. Thus any interference with the 
flow of blood through the glomerulus will inevitably tell upon 
the tubules leading to degenerative changes in these The 
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glomenilus and the related tubules dependent for their blood 
supply upon the integrity of the glomerulus may be looked 
upon as a structural kidney unit, for which the term “ nephron ” 
has been suggested. If the glomerulus be thrown out of 
action by the obliteration of its capillaries, degeneration and 
collapse of the tubules will occur with subsequent replacement 
of the nephron by fibrous tissue. Con\ersely, if the tubules 
degenerate the glomerulus will cease to function This is one 
of the reasons why degenerative and inflammatory kidney con 
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ditsons tend to be patchy «n type As a sequel to this patchy 
disappearance of secreting kidney tissue the healthier inter- 
vening portions, as is the case tn other parenchymatous organs, 
tend to undergo hypertrophy and to project on the surface as 
rounded nodules between the shrunken areas 

A glance at the scheme of rascuUr supply Bill show that 
the first pronounced narrowing of the kidney vessels is in the 
glomerulus. It is here, therefor^ that foreign malenaJ such 
as thrombi and bactenal emboli tend to be strained olT 
Without doubt germs play an important r81e in many forms of 
nephntis Their connection with the suppurative forms is 
obvious, but even m those instances where no macroscopic 
bacterial lesion such as an abscess develops, minute changes 
are to be found especially in the glomeruli Once initiated 
these tend to progress and ultimately to involve the other 
structures m the nephron 

2 1 >5 equallyclearthat diseaseassociated with narrowing of the 
vessels — arteries or arterioles — will lead to retrograde changes 
in the parenchymatous tissue of the organ If some of the 
larger vascular channels such as the inierlobular arteries are 
affected, the tendency will be to produce large areas of atrophy 
with consequent deep depressions on the surface of the organ 
similar to those produced by healed infarctions If the smaller 
afferent arterioles of the glomeruli ate affected the fibrosed 
areas will be tnuch smaller, and (heir dimppearance will lead 
to less marked depressions on (he surface All such retro 
grade changes the consequence of artenal disease tend to be 
followed by compensatory regenerative changes, just as in 
the liver in cirrhosis it may be contended that such con 
ditions are degenerative, not inflammatory and that therefore 
the term nephritis is inapplicable It is, however, customary 
to place fibrous atrophies due to vascular narrowing among the 
inflammations, eg as m myocarditis, and there is, of course, 
no essentia! difference m the end result the product being scar 
tissue whether the scar foVow oa mflamtnatian or on a vascular 
narrowing 

Causation — The causes ol nephritis thus are ' — 

i Chemical poisons, such as corrosive sublimate, canthi 
ndm, lead, alcohol, snake venom, etc , uitroduced into the 



DISEASES OF THE KIDNEY 


263 

body and excreted by the ladneys , also -poxsons formed by the 
body itself, such as abnoimal products of metabolism or 
normal products present m excess, as m the disease called 
gout. 

2 Baderta and their fotsont in process of excrebon, as 
m the specific fevers, scarlet fever, typhoid, small pox, etc 

3 Bacteria muiliplying locally, as m suppurativ e nephritis 
and tuberculosis 

4 Circulatory alterahoa, acute and chronic congestion and 
embolism 

Classification — It is customary and convenient to dis- 
tinguish two primary groups (i) suppurative nephritis, 
where germs are actually present and multiplying in the 
kidney , (2) non suppurative nephritis, that is to say, where 
the germs, although they may be present, are not raulbplymg 
m the organ Sometimes it is merely the toxins of the 
germs which act upon the kidney, the germ focus being m 
some other part of the body , at other times the organisms are 
m the blood, and damage the kidney while m process of 
elimmation , at other times again there may be minute embob 
containing germs denied from the heart xalves and caught 
in the glomerular capiUanes But, at any rate, no macro- 
scopic lesion such as an abscess is produced in the non 
suppurative form The foa of inflammatory reaction, if 
present at all, are mmute In other cases the disease is due 
to poisons, and the changes are therefore more of a degenera 
tive than an inflammatory type This non suppurabve type 
of nephntis rorresponds to what is usually called " Bnght’s 
disease,’ after Richard Bnght, the London phj-sician who 
published his classical work on nephritis in 1827 

The present classification of the vanous forms of Bright’s 
disease is far from satisfactory A perusal of any recognised 
text book will conviDce the student of this, and a comparison 
of the classifications in the different books will probably 
leave him in a hopeless condition of confusion In the 
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author’s opinion it wjD tend to simplification if in the first 
instance the structural changes met with in the organ in 
nephritis be considered 

There are four chief structures composing the kidney 
tissue (i) the glomerulus, (?) the tul^les, (^) the con 
nectne-tissue scaSolding or packing, mcluding the capsule 
of the organ , ( 4 ) the \essels — artenes and arterioles The 
function of these structures and the alterations which they 
undergo in this form of disease may now be briefly considered 

The glomerulus is a coded system of capillanes arranged 
m hunches or lobes, covered n ith a layer of parenchymatous, 
secreting epithelium and supported by a small amount of 
connective tissue , the afferent artenole enters, and the 
efferent vessel leaves, at the narrow neck or stalk by which 
the glomerulus is attached The function of the glomerulus 
IS, roughly speaking, to filter through its capillary walls and 
through Its covering epithelium a deprotrinised blood plasma, 
This filtration is brought about chiefly by the pressure of the 
blood How far the secretory activity of the epithelial 
covermg is concerned is a debated point Tbe amount of 
secretion depends mainly upon tbe rate of the blood flow, 
much less upon tbe pressure of the blood It has been 
recently pomted out that all the glomeruli of the organ do 
not function at the same tunc Some distncts are active 
while others rest This fact may have significance m lela 
tion to the frequent patchy distribution of nephntis From 
the pomt of view ol the subject under consideration the 
glomerulus is of pnmary importance 

The tubules arc, as their name indicates, convoluted 
channels lined by a single layer of epithelial cells varymg 
much m size and general ajipeaiance placed upon a connectiv e- 
tissue basement memlwane and suH^orted by a small amount 
of stroma No details need be entered mto regarding the 
fnnttion of the tubular diannels , suffice to say that it is, 
generally speaking, to concentrate the fluid receiv ed from the 
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glomerulus so as to preserve water and certam salts for the 
use of the body 

The fibrous stroma is, of course, a mere packmg around the 
parenchymatous elements The blood supply of the organ 
IS of pnmary importance No secretory nerves have been 
demonstrated m the kidney It is generally assumed, there- 
fore, that the control of secretion is dependent upon the 
vascular mechanism Increased determination of blood to 
the organ will lead to increased secretion of unne , diminution 
m the amount of blood reduces secretion Passive congestion 
of the kidney also lends to diminution in the amount of urme 


Patholo^cal Alterations in the Qlomemlns in Nephritis 

Blocking of one or more of the lobules of a glomerulus 
by a thrombus or an embolus sometimes occurs in the more 
acute forms of nepbntis In this way a portion of thestructure 
IS thrown out of action It ceases to pulsate with the 
remaining lobules, and becomes adherent to Bowman’s 
capsule by a process of organisation 

s IlamorrhogemnyOGOirmto the space between Bowman’s 
capsule and the tuft The blood may of course be washed 
onwards and appear m the unne, or it may coagulate, forming 
a clot which later becomes organised, leadmg to adhesions 
which obliterate more or less complete!) the glomerular 
space 

3 Spelling and prohjaaiion of the endothelial cells limng 
the glomerular capillancs is a common change m the early 
stages of acute nepbntis It has been observed specially m 
“ Trench ” nephntis by Dunn and McNee 

4 Lewco<y^*<^iry5//ra/iiw»of the glomerular tuft and accumu- 
lation of leucocytes m the space This will occur specially 
in the acute forms associated with the presence of germs 

5 Prolijeratton and shedding oj the epithelial cells covering 
the tuft and those luiing the capsule, or catarrh of the space 
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m which the tubule takes ongin These epithelial cells, in 
conjunction with connective tissue cells which wander in, 
lead to the fonnation of what has been called the “ epithehal 
crescent ’ A similar result may follow a hemorrhage mto 
the space, as in (2) 

6 Ftbrosis mayoccur mt^mthe tuft as a sequel to (i) or (3), 
or It may occur arwud the tuft as a result of (2) or (5), or lastly, 
it may occur atiistde Bowman’s capsule as a result of mcrease 
m the stroma in that situation All these changes, however, 
lead to very much the same result, namely fibrous atrophy 0! 
the glomerulus 

7 Lastly, degeneratiie changes may occur (a) m relation to 
the walls of the glomerular capillaries, eg hyalme and its 
specialised form — amyloid, (h) m rdatioa to attached or 
shed epithelial cells — cloudy swellmg and fatty change 

The changes met with in the glomerulus are thus mainly 
of an infiammatoty type, and all tend towards the ehnuoation 
of this structure as a filtenng and secreting mechanism One 
result of this is that in nephniis the blood pressure of the 
body tends to nse in order that something like the same 
amount of water shall be excreted by the ludney Just as 
when some of the pores of a sieve or filter are blocked, a 
greater amount of pressure must be exerted to force the same 
quantity of fluid through Further, owmg to the damage 
to the epithelial and endothelial ceil elements, these lose 
their selective capaci^, and m consequence permit the 
passage of the protem substance in the plasma which ought 
normally to be retained Hence the albuminuria of nephritis 
Another result of the complete or partial ehmmation of the 
glomerulus is that the tubules m connection with it cease 
to function, and in consequence tend to disappear, the whole 
“ nephron ” or glomerulus tubule combmation collapsing 
and hemg replaced by fibrous tissue Tlus elimmation of 
nephrons may be diffuse or jtmay be patcliy, depending upon 
the cause of the glomerular damage If, for example, the 
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damage be due to embolism, as m the nephntis of mfective 
endocarditis, the lesions will be irregularly disseminated and 
more or less widely separated Oir the other hand, if the 
damage to the glomerulus is due to the excretion of toxins or 
of mdmdual organisms from the blood, as is probably the 
case m typhoid and m scarlet fever, the damage to glomeruli 
will tend to be more or less general The importance of this 
patchy or diSuse change is not realised from the morbid 
anatomical pomt of view until the condition has reached its 
"end stage,” namely hbrosis with contraction, the general 
effect bemg a shrinkage of the cortex of the organ with a 
roughening of the surface, which will be coaise or fine accord- 
ing as the elimination of nephrons has been patchy or diffuse 
The processes of repair and r^eneration tend to accentuate 
this roughening as the more healthy areas of kidney tissue 
between the scars proliferate, enlarge, and therefore project 
From the morbid anatomical point of view the early, more 
acute glomerular changes may produce little that is visible 
to the unaided eye Swollen glomeruli may be visible as 
clear spots, and hemorrhage m relation to the tuft will appear 
as petechue These latter may be very sinking The later 
stages of glomerular change produce by themselves little 
that can he seen 

Pathological Alterations in the Tubules in Nephritis 

As the tubules are essentially structures composed of 
parenchymatous cells, the alterations are mainly of a degcneia- 
tiie type, as follows — 

1 Cloudy saeUzng, assoaated with swelling, increased 
granulanty, and loss of nuclear staining This occurs in all 
eases of acute intoxication, as, for example, by chemical 
poison or bacterial toxins 

2 Fatly degeneration, commonly a sequel of the above m 
which, in addition to the other changes, globules of fat like 



268 DISEASES OF THE KIDNEY AND BLADDER 


bodies appear in tie protoplasm of the epitheJial cells Tliis 
IS characteristic of the more prolonged forms of mtoxication, 
either chemical or organlsmal 

j Calarrh or shedding of the epithelial cells, commonly 
associated with the above degenerations and accompanied m 
chronic cases by multiplication of cells 

4 Nfcrosts or death of the epithelial cells, w which they 
lose their structure and staining reactions This is common 
in the more severe types of poisoning, as by mercuric chloride 
It also occurs more cxtensii ely in some cases of eclampsia 

5 Calaficaiton occasionally observed as a sequel to 
necrosis, especially in corrosive subbmate poisonmg 

6. In prolonged catarrh the epukeUal cells which remain 
often exhibit a toer type, being cubical or flattened instead of 
colurtmar 

7 Vanous forms oirtuiatewxywnsmtnihe lumen oJOie 
tubules, e I albuminous or hbnnous material, which fonns the 
basis of the soKalled casts, and on which red blood cells, 
leuco^tes, epithelial ceUs, and crystals may deposit them 
selves Such costs, if retained, undergo further degenerative 
changes, tendmg to become homc^eneous and hyaline 

8 Cysiie dtstenlion oj tubules may occur as the result of 
hypertrophy and regeneration, or in consequence of obstruc- 
tion 

It should be clearly understood that, as Weigert long ago 
emphasised, one structure such as the tubules cannot be 
picked out and attacked without the other structures — 
glomeruh and stroma — sufienng At the same time there 
are substances (notably the chemical and bactenal poisons) 
which tend to act selectively upon the tubules, while other 
factors, chiefly germs, eg those of scarlet fever, yellow fever, 
etc , appear to attack the glomeruli Damage to the tubules, 
provided it be not too profound, is much more capable of 
repair than damage to the glomeruli Hence tubular nephntis 
occupies a position by itself, the term “ nephrosis ” having 
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been recently suggested in order to characterise it The 
term, however, is not an entirely happy one, and should be 
used with caution 

The poison once removed, repair of epithehum follows, 
provided always the degenerative changes have not gone too 
far ^Vhere the damage is mainly tubular the reabsorption 
of water and salts is specially mterfered with, hence the 
resultant polyuna, but it must be remembered that damage 
to tke glomerulus also means damage la tke tubules m connection 
with It The rei erse would not necessarily hold good unless 
the damage of epithehum is profound 

From the morbid anatomical point of view tubular changes 
result m swelling, particularly of the cortex They tend to 
produce pallor and fnability m the early stages If patchy 
the general effect of tubular changes is a mottling from the 
presence of opaque, pale, degenerated areas of tubules 
altematmg with the more translucent and normal In the 
later stages, when owing to fibrosis there is obstruction to 
tubules, cystic distention tends to occur, particularly, of 
course, m the zone unmediately subjacent to the capsule 

* 

Pathological Alterations in the Stroma 

r (Edema or over filling of the tissue spaces with fluid, 
leading to separation of the connective tissue fibres 

2 HiymorrAage or escape of red blood cells into the stroma 

3 InJSlrattm of the connective tissue with cells which may 
be (a) polymorphs m the more acute mfections, (b) lympho- 
cyte like cells in the subacute and chronic 

4 Hyaline degeneration m the connective tissue fibres 
and basement membranes, as ui amyloid disease 

5 Laying doicn of new connectne hssue with subsequent 
contraction and pressure upon gioroeruh and tubules, either 
following an infiammatoty process or as a sequel of the 
disappearance of parendiymatous omts 

The general effect of such changes is, m the earlier and 



270 DISEASES OF THE KIDNEY AND BLADDER 
more acute stages, a separatioa of the individual kidney 
elements from one another In consequence, there isswelbng 
of the organ as a whole As soon as contraction of newly 
formed fibrous tissue asserts itself there will be shrinkage with 
narrowing of the kidney substance, of the cortex especially 
As the changes become more chronic the consistence of the 
organ becomes firmer the surf^ roughens with a finer or 
coarser appearance accordmg to the diSuseness or otherwise of 
the fibrosis The general colour will be determmed by two 
factors (i) the amount of blood in the organ depending upon 
the distention or otherwise of the smaller vessels, (2) the 
amount of degeneration of parenchymatous cells, the latter 
change tending invanabiy to pallor, especially 0/ the cortex 
This interstitial ncphntis m its end or completed form will 
be much the same whether it has ansen from (i) a pnmary 
mflammatory process or (3) by a slow replacement of paren 
ebyma by connective tissue due to some slowly acting poison, 
or (i) bv a similar slow replacement of parenchyma con 
nective tissue through malnutrition due to narrowing of 
blood vesseb This similarity m end result has led to a great 
degree of conlustoa between the lanous forms of fibrous or 
" cirrhotic ’ kidney This matter will be further discussed 
below 

Pathological Alterations in the Vesseb in Nephritis 
In addition to those changes discussed m connection with 
the glomerulus, chronic disease of the larger vessels — 
artenoles and arteries — is a common occurrence m nephritis 
The chief changes arc (i) thiekemng 0/ the media due to 
hypertrophy of the muscle in the fiist instance, later on this 
IS followed by fibrosis , (2) thickening of the tnlima, which 
may be of the nature of a slow, fibrous endartentis obliterans, 
or may be of the ordinary degenerative type associated with 
atheroma All of these dianges lead to a narrowing ol the 
vessel lumen The results will be somewhat different accord 



DISEASES OF THE KIDNEY 


271 

mg to the size of the vessel affected and the diffusion of the 
change It is clear that if a localised narfbwmg and partial 
obliteration of lumen occurs m certam of the larger vessels, 
eg the mterlobular artenes, the effect will be practically the 
same as an infarction Wedge^haped areas of kidney 
cortex will slowly disappear, their place being taken by con 
nective tissue Thus a senes of deep depressions will form, 
more or less widely separated from one another by normal 
kidney On the other hand, if the smaller vessels such as the 
afferent artenoles of the glomeruli are affected, the result will 
be much the same as if the glomenih themselves were 
destroyed The nephron — glomerulus tubule combination — 
will be the unit eliminated The fibrosis and consequent 
contraction will be diffuse, and the surface roughening fine 

The matter, howe\ er, 1$ not $0 sunple as this, on account of 
the fact that kidney disease of a chrome type Uads to sclerosis 
and narrowing of vessels as well as resuUt from xL Hence it 
13 a matter of no little difficulty to deade m a given instance 
which IS the primary change— the nephritis or the vascular 
narrowing Not infrequently, even with a complete clinical 
history available, any deasion is wellnigb impossible 

From the morbid anatomical pomt of view it may there 
fore be stated that artenal disease leads to hbrosis of the 
organ with a narrowmg of the kidney substance and roughen 
mg of surface, which is coarser or 6ner accordmg as larger 
or smaller vessels are affected The finer fibrosis is often 
practically indistmguishable from the end result of a true 
nephritis involving glomeruli and tubules, except in so far 
as traces of antecedent inflammatory lesions of glomeruli and 
degenerative changes in tubules remain, and can be traced 
microscopically 

Theoretically we have, as should be evident from the 
foregomg discussion, two mam bases for classiflcation of 
the nephntis (i) the basis of the structure affected — 
glomerulus, tubule, interstitial tissue, >essel, (2) the basis 
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of the t3T>e or stage of the change, te whether acute, 
subacute, or chreruc (3) There is still a third basis for 
subdivision, and that is the distribution of the change, 
whether the condition involves the whole cortical substance 
or whether it is scattered m a patchy fashion through the 
cortex It must be frankly admitted that from the gross 
morbid anatomical point 0 / \tew the differentiation of these 
types IS extraordmaiily difficult and often impossible 

No classification of the more acute forms of nephritis can 
be made without the aid of the microscope Further, as 
already emphasised no strict division can be made from the 
structural point of view, damage to the glomerulus necessarily 
meaning tubular change At the same tune it is the case that 
certain poisons select certain structures for their action As 
regards the degree of acuteness or of chrooiaty, it must also 
be acknowledged that no very hard and fast lines can be 
drawn, and that the acute passes into the subacute and the 
subacute into the chronic by insensible gradations At the 
same tune, there are certain kidney appearances found m a 
nephritis anting rapidly and ending in the acute stage, 
certain others which can be confidently expected in a 
lastmg months, certam others again which characterise the 
eases continuing for years 

One word more as regards the use of popular terms such as 
“ large white,” ‘ small white,’ and small red ' kidneys 
They may be, as klacCallum says, "deplorable and often 
misleading,’ but they find favour with the student and the 
clinician, and they will undoubtedly remain as useful labels 
The classification of all types of nephntis is as follows — 

I Non suppurative Nephritis (Bnght s disease) 

1 Acute 

(fl) Glomerular 

(i) Tubular orcatarrhal, often called paren 
chymatotis 
(c) Interstitial 
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2 Subaojte ^a?ge vhite kidney) 

(a) Subacute difFose 

(i) Subacute patchy (the type met with m 
cases oS subarate infective endo 
carditis, and known as focal embolic 
nephritis) 

3 Chronic mtentitial granular contracted) 

(d) Secondarily contracted (small pale 

kidney), following on more acute 
changes 

(4) Pnmanly contracted (small red kidney), 
slowly progressive without previous 
acute stage 

(e) Artenosderotic, due pfimanly to arterial 

disease 

Amyloid degeneration may occur m conncc 
tion with 2 (d) or 3 (d) 

II Suppurative Nephnos 

X Embolic or pyiemic 
2 Pjdonepbntis ( surgical kidney ”) 

III Speohc NeplmtLi 

1 Tuberculosis 

(d) Erabobc (mUiary tuberculosis) 

^) Tuberculous pyelonephritis 

2 Syphilis 

Acat« Kephntis 

The gross appearances m the various forms of acute 
nephritis are extraordinarily vanable and often far from 
diaiactenstic. In some cases the organ presents very httle 
by way of alteration from the nonnoL In other instances, 
especially where the tubules are pnnapally affected, the 
appearances are merely those of a well marked cloudy 
swelling For this type the term ‘ nty)hro»is ” has been 
aoiJCTjjjffd ts> jndjcaif that xathw thaa is 

tS 
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(r) IntershUal Changes — ( 1 .) Gldema with separafjon of 
the connective tissne fibrils from one another (ii ) hjemorrhage 
into the stroma, (iiu) infiltration of the stroma with polymorphs 
or lymphocyte-iiLe cells, according to the degree of acuteness 
Ko sinking vascular changes are met with at this stage 
beyond the congestion and hemorrhage. 

Changes tn the Urine in Acute Nephritis — ^The amount 
secreted is diminished In colour it is often “ smoky ’ 
to dark red, owing to admixture with blood On standmg jt 
deposits a sediment which contains hyaline epithelial, and 
blood tube casts, red blood corpuscles, free epithelial cells, 
^'^doucocytes Albumm is usually abundant ITie total 
’H-Mimt of urea excreted is considerably diminished Chlorides 
are usually reduced m amount 

^ Sabaente Kephntis — Z<arga White Kidney 

is a condition which is also often known under the 
nognames chronic tubularnephntis chronicparenchy 
nephntiSjOr chronic glomerular nephritis As, how 
L lathe changes occupy an mtermediate position between 
^ v'\W3re acute and the more pronouncedly chronic, the term 
t^^cute IS justified The use of the term chrome tends to 
^ efusroa with another condition nhich is quite distinct and 
% parate, and unquestionably better deserves the term The 
condition may follow the acute form or it may anse slowly 
and losidiousl/ The causes are thus the same in the two 
types Once degenerative changes have b^;un m the kidney, 
products of metabolism are retained These, accumulatmg, 
act themselves as poisons upon the renal cells Thus a 
naous circle is established It is much more difficult for 
matters to return to the normal in the case of the kidney once 
degenerative and inflammatory processes have commenced 
than it IS in the case of any other glandular organ 

Peaked eye Appearances — The organ is enlarged, although 
the mcrease in size may not be veiy pronounced, all stages 
being met with It is definitely foie Hence the term 
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lUelf, aroimd it and around Bowman’s capsule, but tbe more 
advanced byalme stage with disappearance of cells is absent , 
(in }degenerati%e changes, hyalineandamyloid, may be met with 
{6) Tubules — These again are mauily of a subacute or 
chronic type (j ) Fatty degeneration one of the mam causes 
of the pallor of the organ , (11 ) catarrh and muittplicabon of the 
epithelial cells, (in )theappeaTanccofa flatter typeof epithelium, 
I e cubical rather than columnar cells in the convoluted tubules 
(c) Interstitial Tissue — (1 ) (Edema is a pronounced feature, 
and one which accounts m some degree for the pallor and 
increase in sue of the organ (11 ) actual increase in the con 
nective tissue is alwajs present to a greater or less extent 
This tissue tends to be fairly cellular, showing collections 
of small round cells here and there This is occasionally the 
predominant change Under these circumstances the term 
“subacute interstitial nepbmis may be employed to char 
actense the condition The vessels may show a beginning of 
the thickening which is so prominent a feature of chrome 
nephritis This thickening tovolves both the lanetani middle 
coats This is not,faowever,a constant or charactenstic change 
Amyloid disease is not infrequently associated with subacute 
nephritis. 

Changes in the Vrtne in Subacute Ncphnlts — ^The amount 
IS dimuitshed The colour is often pale and hazy, but tt may 
be smoky from the presence of blood The specific gravity 
IS xoio to 10^0 The total amount of urea excreted is 
reduced The amount of chlorides vanes A large amount 
of albumin is present, sometimes up to 3 per cent Blood may 
be present The sediment is usually rather abundant and 
shows many casts of all varieties, fatty granular, epithelial, 
sometimes blood and leucocyte casts, also free epithelial 
cells, red corpuscles, and isolated leucocytes As the condi 
tion becomes more chronic the urme tends to show the char- 
acters found in chrome nephritis 

Ohzonle Interstitial Neplmtls 
This condition may follow one or other of the previous 
types, or it may anse slowly and insidiously as the result 
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of the action of some imtant arculatmg in the blood-stream 
Such irritants are alcohoh lead, and products of metabohsm 
which are not being got nd of, as in gout There is a tery 
intimate relationskip between tkis type of nephritis and artenal 
disease It is not alwajs possible to decide which condition 
IS the primary one Certainly artenal disease may lead to 
renal changes such as are found m chronic nephritis, but just 
as certainly arterial changes may be the result of renal 
inadequacy, products of metabolism not being excreted by 
the kidney, and leading to artenal degeneration Or again, 
the two sets of changes may idvance pan passu, being due 
to one and the same cause 

The causes of chronic nephntis may thus be summed up — 
t The condition may follow acute or subacute nephntis, 
and the cause may thus be the same 

a Chronic toxamias alcohol, lead, gout 
3 Arterial disease 

Inasmuch as the mam change in this condition is a iibrosjs 
or replacement of the kidney tissue by connective tissue, the 
term “ chronic interstitial nephntis ” is generally applicable, 
and on account of the appearance of the organ the term 
granular contracted kidney ” is sometimes used 
The essential nature of the process in chronic nephntis, 
just as m cinhosis of the liver, is the degeneution and dis 
appearance of the secreting elements, and the replacement 
of them by fibrous tissue This may be brougiit about by 
chromcally actmg poison, but is not mfrequently st-^ndary to 
mterference with the blood supply Thus sclerotn. changes 
m a glomerulus will mevitably lead to interference \vith the 
nutrition of the tubules around which its efferent vessel 
breaks up Similarly endarteritis ui the interlobular artenes 
will act by causmg malnutntion of the area supplied 

Naked eye Appearances — Hie kidney is always reduced 
in size, sometimes very markedly so It may be adherent 
to the pen renal tissue, and thus present some difficulty in 
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removal It is, of course, bghler in eight than normal 
Jmtcad of thenormal 5 ouncesit may tveigli 3 or even s ounces 
The surface ts more or less rough, and usually shows a varying 
number of stmll tysts under the capsule On cutting mto it 
the organ is found to be tougher than usual The cut surface 
presents great vanation m colour in different cases, and the 
changes are not always uniform, but there are certam funda- 
mental alterations wludi are commonly present In the first 
place the cortex ts narroaed, more espeaally the superfiaal 
cortex (Fig 85) In colour, as already stated, the kidney 
vanes In some cases there is no great alteration , in others, 
where congestion of vessels is present, the organ is more 
mtensely red than normal, in other cases, again, where 
tubular changes of an acute or subacute type are super- 
added to the chronic process the cortex may be pale Some- 
times the colour of the organ ui general, and of the cortex m 
particular, is employed as a basis of classification , thus the 
terms small red and smaU white kidney are used Such terms 
are unnecessary A stnkuig point is that there is not the 
usual difference m colour between cortex and medulla, nor b 
there the usual lm« of demarcation The two seem to pass 
into one another The larger vessels at the line of junction 
betn een cortex and medulla arethtchenei and project, and the 
lines of the interlobular arteries passing upwards into the cortex 
are torluaus This irregulanty m the vessel markings u very 
characteristic There is m many cases an tnereast in the fat 
around the pelvis of the kidney This is due to a shrinkage of 
the organ away from the pelvis, the place of the kidney tissue 
bemg taken by the fat As a result the organ is, if one may 
use the expression, smaller than it looks from the outside 
The capsule of the organ is usually more or less thickened and 
shows abnormal attachment to the surface of the kidney, so 
that m stnpping the capsule, portions of the kidney tissue 
may be removed with it In other cases this adherence of 
the capsule is not marked, but in all eases the surface of the 
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organ uhen shipped the aipsule shears more o* Jess jrregu 
larUy (Fjg 86) This Toughening may be chght (morocco- 
Jeatljer appearance) or it may be very marked The sub* 
capsuhr cysts, a.\rea.dy mentioned wiJlbeobnousonremovir^ 
the capsule They contain a clear colourless fluid 

Under the above description come at least three distinct 
conditions , distmctj that is, as regards their mode of origin 
I Secondarily Contracted Kidney, that is one m wbch 
there is a history of previous nephntis It is the end stage of 
the disease This kidney is more o/unpale than red owing to 
the considerable amount of catarrh and degenerative change in 
the tubules llicroscopically, it shows evidence of glomerul 
lUs, 1 e m addition to the fibrosed glomeruli, earlier, more 
definitely inflammatory changes are present The changes 
in genera] are more diffuse than in the second type. 

a Pnmary Chronic InteratitiaJ Nephritis —A condition 
with a history of rapidly and suddenly developing senous 
renal symptoms in an apparently previously healthy person, 
one where the renal changes have been slowly and insidiously 
progressing The kidney is non often red or mottled 
Microscopically, there is a markedly patchy distribution of the 
fibrous change alternating with normal or hypertrophied 
areas The glomeruli show chiefly the end stage of fibrous 
atrophy The tubules show little degenerative change, but 
the arteries show marked thickening 

3 Arterlo sclerotic Kidney — There is a considerable 
amount of confusion about this type According to some, a fine 
form of cinhosis w ith minute roughenings of the surface may 
be produced by disease of the smaller arterioles The student 
would be WTse to reserve the term for the kidney showing deep, 
irregularly distributed scarrings The organ is often red 
It may not be greatly reduced in size, but the tendency is for 
it to be more or less shrunken The cortical narrowing is 
irregular m its distnbuljon, depending upon the distribution 
of the arterial change The arteries are prominent and 
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thickened But_^the most marked changes are the previously 
mentioned deep depressions, insularly scattered and giving 
the general impression oi oM infarctions Cysts may also 
be present, and there may be a finer roughening m addition 
to the scats 

Jificrosco/tc Apptarancts — A striking fact on examining 
large sections of such kidneys under the microscope is the 
lanation in the appearances seen in one part from those seen 
m another Areas will be found in which the alterations are 
slight, alternating mth areas in which they are marked. In 
the early stage of the condition wedge shaped areas of inter 
stitial change will be found extending inwards from the cortex. 
In the more advanced stages Ibis is exaggerated, areas of 
marked fibrosis alternating «iib areas more or less normal in 
appearance In other cases the interstitial change is diffuse 
(a) Changes tn the Tubules — The epithelium lining the 
tubdes IS cubical rather than columnar, and shows more or 
less evidence of catarrhal change In some coses where an 
acute or subacute attack has been superimposed upon the 
chronic process the catarrhal changes are marked Many of 
the tubules contain b>alme or colloid casts In the more 
condensed areas the tubules are compressed and narrowed. 
In the intervening portions of the cortex the tubules are more 
normal in size or, m many instances, dilated, and the cells 
lining them are often enlarged Sometimes dilated tubules 
show papillomatous projections into tbeir lumen. 

{b) Changes tn (he ClomtruU — These consist in a fibroid 
change, ail stages of which may be seen In the earlier stage 
the capillaries of the structure are still visible although their 
walls are thickened In the later stage the glomerulus is 
reduced to a knot of fibrous tissue, which may show hyaline 
alteration, and often contains no cells. Again this change 
shows irregulanty m its distribution. It is more marked m 
the condensed areas, less marked in the intervening portions 
(f) Inlerslihal Changes — ^These consist in an overgrowth 
of fibrous tissue. In the earliest stage this, as a rule, occurs 
in wedge shaped areas extending inwards from the capsule. 
The fibrous tissue is well formed, although accumulations of 
small round cells may occur The sessels show more or less 
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obvjous alteraiion As a role this is most marked in the 
intmja, and consists in a tbidveaing, with narrowing of the 
lumen At (he same time the middle and outer coats tend to 
be thickened These aUcrations are seen in vessels of all sizes 
Sometimes m cases where the otfran has a red appearance 
the intertubular capillaries are dilated. 

In the artenoscleroac t^e die vascuhr changes are more 
marked, otherwise the appearances are very similar 

The overgrowth of fibrous tissue occurs round tubules and 
glomeruli as well as in the neighbourhood of vessels Oc 
casionally the fibrous change occurs d Ausely throughout the 
organ 

Ckcuigis tn the Vfifte »« Chrtmtt Jn/srsliltal Ntphftiu — 
The atnourit tends to be increased The unne is paie and 
has a low specific gravity The amount of urea is 
diminished As a rule no blood is present and albumin 
IS scanty , sometimes there is merely a trace The centn* 
lugalised deposit shows only occasional tube costs These 
arc chiefly hyaline or granuUr 

Pathologleal Oonditlons associated with Nepbntis 
Cardiac Changes — In acute nephritis degenerative changes 
may be met with m the heart muscle due to the action of the 
toxic agent which also causes the nephritis At any stage 
of the disease pericarditis and endocarditis may occur as 
complications The most common alteration m the heart, 
and one that is specially diaractcnsbc of the chronic form of 
nephritis, is hypertrophy of the left ventricle. This is due 
largely to the associated arterial sclerosis 

Arlenal Changes — ^Xhese consist m a thickening of the 
medium sized and sma)l«- vessels which in the earlier stages 
IS probably due largely to a contraction and thickening of 
the media, m the later stages to a fibrous transformation of 
the media and to a thickening of the intima of an athero 
matous type The frequent association of chrome interstitial 
nephntis noth atheroma is well illustrated by a senes of 144 



DISEASES OF THE KIDNEY 283 

cases recorded by Lorram Smith of which 67 6 per cent 
showed atheroma of one or more groups of \essels The 
hj’pertrophy of the left ventncle and the arterial thickening 
are both associated with the nse in blood pressure which is so 
characteristic of the more chrome types of renal disease 
In connection with this it may Ik noted tiiat m cases of 
cerebral hsmorrhage of the variety found m older people some 
degree of chronic nephntis as well as artenal disease and hyper- 
trophy of the left ventnde may be confidently looked for 
Blood Changes — An ansmia of the secondary type occurs 
m all cases of subacute and m many cases of chrome nephritis 
Lung Changes — Pneumonia and pleurisy are not un 
common comphcations of kidney disease (Edema is also 
common, and is a not infrequent cause of death 

Dropsy — Abnormal accumulation of fluid m the lymphatic 
spaces and m the serous cavities is \er> constantly met with 
m nephntis, both in its acute and m its subacute mamfesta 
tions In chrome mterstitial nephnus, so tong as the heart 
does not fail, odema is not a prominent feature The 
cedema of nephritis is probably due to a combination of a 
number of factors •— 

(t) Damage to the endothehal lining of the vessel from 
the circulation m it of poisonous waste products 

(3) A watery condition of the blood, due to the anamia 
Feeble action of the heart 

(4) Retention of salt in the tissues 

7116 cedema often shows itself in situations, such as round 
the eye, where the tissue is loose, but it may spread and 
mvolve the whole subcutaneous tissue (anasarca), the serous 
cavities, and lungs The cedema of nephntis is relatively 
soft to the touch In the later stages of chronic nephntis a 
dropsy having the distnbution and character of cardiac 
dropsy may appear It 13 more connected with the failing 
heart than with the kidney condition 

Clusnges tn Conneehon rath the Nervous System — In cases 
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which die with symptoms of arcmia, tedema of the bram 
IS commonly present In aH cases albuminuric retmitis 
should be looked for This shows itself in the form of minute 
himoirhages in the retina As already stated, cerebral 
haemorrhage is a frequent cause of death m cases of chronic 
interstitial nephritis Of the above mentioned senes of 
r44 cases 55 died of cerebral bsmorrliage 

Tube Casta 

These structures, so charactenstic of nephritis in a 5 ] 
its stages, are casts of the kidney tubules occurring in 
these or in the urine In order to evamme for their 
presence the unne should be centnfugalised or allowed 
to deposit for some hours A little of the sediment is 
then removed with a pipette and placed on a slide under 
the microscope In order to see the tube casts properly 
an ordinary high power lens should be used, and the iru 
diaphragm of the sub-stage should be shut to a consider* 
able extent The following varieties of tube casts may be 
distinguished — 

(1) Hjahfif Casts are difficult to see owing to their 
transparency They may occur m the acute tj-peof nephritis, 
being formed of an exudation from the blood They form 
the basis for other types of casts such as the cellular \anety 
In the later subacute or chronic stages transparent casts with 
a sharper outline are also met with They are often spoken 
•iizicollatdoxxcaxy casts They are due to changes occurring 
m shed and long retained epithdium 

(2) Cellular Costs— These may consist of (a) red blood 
corpuscles, (6) leucocytes, (<) desquamated epithelium, or 
of a mixture of these They are characteristically present 
in the acute and subacute stages of the disease 

(3) Fatty Casts are produced by fatty change occumng 
,n cellular casts of the epithdial type They are most 
charactenstic of subacute nephntis 
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(4) Granular Casts — These are found mainly m subacute 
and chronic nephntis They are due to changes occumng in 
ceUular casts They may also be produced by the deposit 
of granules of urates upon hjalme casts 

(5) Crystalhne and Pigmentary Casts are occasionally met- 
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SuppMataTe Kephntis 

This IS a form of nephntis m which germs themselves 
are present and are multiplying m the kidney tissue It is 
associated with more or less ohviotis suppurative foci or 
abscesses 

There are clearly two paths by which bacteria may reach 
the kidney tissue — the blood stream and the ureter Thus 
there are two types ol suppurative nephritis 

1 HamaiDgeneus Suppurahw A'"-* ^ —P}\srrttc or 
Embolic Abseesses of the Rtiney — ^Thw tubules <k pc'v^ciated 
with the presence of organisms m the (to examine for tjj 
pyemia, ulcerative endocarditis, etc Vugalised or allowcL. 
are usu Jly numerous and nregularJy so of the sediment » 
kidneys Occasionally the abscesses on s slide under 
ot even one group, and the condition properi' 

organ The germs found are those assoc^sed and ,*jEmia 
and ulcerative endocarditis (sec pp 95 bA' 6^) 

Nahei-i^t Appeoraneef —The organ may be slightly 
enlarged, and is somewhat softer than normal On section, 
opaque yellow foci are found scattered through cortex and 
medulla quite irregularly or m groups (Fig 87) These foci 
vary in size, but are usually minute, and are surrounded by 
a zone of congestion and hemorrhage The intervening 
portions of cortical substance are pale The capsule strips 
well and the abscesses are often particularly well seen (Fig 88) 
from the outer aspect Infarcts arc not infrequently 
associated 

Apptaranrn — All ihe appearances of an acute 
nephritis are present There is auHc^ cloudy swelling and 
catairhal change in the tuboles, and, m the neighbourhood of 
suppurative foci, actual necrosis TTie most striking change 
however, is an acute interstitial change, the fibrous struaores 
being infiltrated with numbers of crfls, chiefly polymorpho- 
nuclear leucocytes Th s change is intensified in parts so 
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that the kidney tissue disappears, aad its place is taKcn by a 
mass of leucocytes — in other words, there is an absi.ess. In 
the centre of this area masses of germs are not infrequently 
found, and around the mass of leucocytes a zone of haemorrhage 
occurs The vessels generally are congested Leucocytes 
may also be found within the lumen of tubules 

2 Suppurative PyelonephnUs or Surgical Ktdrey — In 
this the infeqtive agent amves by way of the ureter 
It IS thus assoaated with inflammation of the bladder, 
ureter, and pelvis of the kidney It is usually bilateral, but 
IS often more marked on one side than on the other It 
may occur in cases of cystitis due to infection by the passing 
of a catheter It is thus found m connection with obstnic 
tion to the urinary passages from stricture or enlarged 
prostate It not infrequently follows lesions of the spinal 
cord where there is loss of control of the bladder and the unne 
dnbbles away Organisms readily pass up the tract under 
tliese conditions and infect first the bladder, then the ureter, 
the pelvis of the kidney, and kidney itself The organisms 
found are very frequently inhabitants of the lower bowel, 
thus B eoh is very commonly present, also streptococci, 
stapkyhcoca, etc 

Naked eye Appearanees organ is often enlarged, 
soft, and pale It may, howeser, be abnormally small from 
pre-existing chronic nephntis On section, pus is found m 
the pelvis, which may show thickening, injection of •vessels, 
fibrinous exudation, or hemorrhage, but which frequently 
shows no very obvious alteration Running up into the 
medulla are yelUrw lines representing spread of the sup- 
purative process into the pyramid:. In the cortex are 
similar but more rounded areas (abscesses) with a zone of 
hffimorrhage surrounding them The mtervemng portions 
of cortex are pale The capsule may or may not strip easily 
according as chronic mterstitial changes are present or not. 
The abscesses are often well seen from the outer surface 
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Microscopically, the changes are precisely similar to those 
found in the previous type 

Tuhercolosw of tha Kidney 

Two t)T>es of tuberculosis of the kidney may be dis 
tmguished 

1 A type associated mlk blood infection, and therefore 
with miliary tuberculosis of other organs In this type 
there are small, scattered white or 3re)low foci, usually minute, 
and mainly m the cortex 

Mieroueptcaliy, these are found to be tj-pical tubercle 
follicles with giant cells or caseous centres (see p. 174) 

2 Tuberculous Pyelonepknlts or Chrome Tuberculosis — 
This type may be assoaated with tuberculosis of the Jung 
or other organs Not mfreijuenUy, however, the lesions, m 
the renal tract, are the roost stnkmg manifestation of the 
disease The condition of the kidney is very frequently 
associated with tuberculosis ui other parts of the uro-genital 
tract, with tuberculosis of testicle, vcsicul# seminales, vas 
deferens, bladder, and ureter Undoubtedly m some cases 
the infection is an ascending one, but m many cases the 
bladder may be infected from the kidnej 

Naked eye Appeofances —The appearances vary much 
according to the stage of the disease The condition may 
be hnuted to one kidney, mmost cases it is more advanced 
in one organ than m the other The organ may be enlarged 
and IS usually pale The change beguis m the pelvis m most 
cases, and spreads backwards uito the substance of the organ 
The pelvis la thus lined tnth caseous neerotie tnafenal, and 
scattered through the kidney substance are fibro-caseous 
foci (Fig 89) Destruction of the kidney substance proceeds 
with the formation of cawhes or excavations (Fig po) In 
advanced cases the organ may be transformed into a bag 
containing structureless caseous matenal 
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The conditioa is somebmes, m its more acute manifesta 
bons, difficult to distinguish Irom suppurative nephntis The 
foa in tuberculosis tend, however, to be firmer, more yellow, 
and to stand out more from the surrounding kidney hssue 

Ahcroscoptcalfyi the changes are those usually associated 
with the more chronic types of tuberculosis — hbrosis, tubercle 
follicles and caseous focu 

Syphilis of the Kidney — In some cases of syphilis a 
dtffiise tniersltlial nephritis may be met with This may or 
may not be combmed with amyloid disease Gummaia of 
the kidney occasionally occur 

Leuksmia of the Kidney — In some cases of leuksmia 
the kidney undergoes little or no alterabon In other cases, 
more especially in the lymphabc type, the changes may be 
exbeme 

In a well marked case of leutuenua kidney the oigan ts 
enlarged and pdU (one type of large white kidney) and through 
It and under its capsule are scattered numerous hamorrhaga 
The charactensbc appearance of the cut surface of the organ 
13 to a great extent lost 

Mtcroseopically, there is a marked ludltration of the organ 
with round cells, l}inphoc>te$, or myelocytes, as the case may 
be, with a separauoo of the ludney structures— glomeruli and 
tubules— from one another Areas of infiltration with red 
blood corpuscles are also met with. 

Tomoors 

Simple tumours are infrequent, with the exception of 
small fibromata of the medulla of the kidney, which are ^ ery 
common and appear as small white rounded areas Adeno 
mata occasionally occur 

Of malignant grrelks sarcomata arc more common than 
cancers They are specially frequent m children, and are 
often of a mixed type containu^ glandular elements and 
sometimes striated muscle, cartilage, ete Such growths are 
teratoid m nature and are known as blastocytoraas 
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^ip^SJ^JiflWomyomaia orstnped muscle tamours of sarcomatous 
are occasionally met with 

Ilypemephromata are among the commonest type of kidney 
growth They are beheied by some toanse from suprarenal 
rests Such rests are not infrequently found under the capsule 
of the kidney as small yellow spots. More often they anse 
from the kidney itself The hypernephroma vanes very 
much in size and appearance It usually has opaque yellow 
areas suggesting the cortex of the suprarenal in appearance, 
mixed often with hemorrhagic areas and brownish areas of 
necrosis (Fig 92) The tumour is undoubtedly simple in 
many cases, but in others, where it attains a very large size, 
It shows malignant characters, and often gives nse to secondary 
deposits in lungs, bones, and other tissues Tumours with 
similar appearances are found arising occasionally in supra 
renals, liver, and pancreas 

Afteroseopieai//, (he appearances of the byperaephroma 
vary a good deal, bu^ as a rule, the cells ccpntam a Urge 
mount of Ut, myeho, etc , are vacuolated, and genetally show 
some approximatioa to the appearance of the cells m the cortex 
if the suprarenal 

METirOD or EXAMINtKC A KtONEV REMOVED TKOit TUB CODY 

Having removed all adherent (at which, except in cases of 
chronic interstitial nephritis, is easily done, note, in the first 
instance, the sire of the organ and its weight The norma! 
kidaey measures about 4J inches (rt 12 cm) m length, 

3 inches (5 6 cm ) m breadth, and ti inches (3 4 cm.) m 
thickness The average weight is $1 ounces (130 gm ) 
Next examine the surface for any gross laegulanties, yellow 
areas under capsule indicating suprarenal rests and cysts or 
cicatrices Holding the organ in the ieil hand, with the hilum 
towards the palm, cut it Jongitudmally with a large knife from 
Its convexity to the pelvis, taking care not to injure the glove 
ot the band which is bolding the organ (see Fig 1 3) While 
cutting, note the consistence of the kidney tissue. Examine 
the cut surface, attending to the following points — 

(t) The cortex, its breadth relative to that of the medulla. 
This should be as one to threev the cortex measuring about 
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one fifth of an inch (j 6 mm ) m width Its colonr which 
should be reddish brown,somewhatpa!erthantheiDedutla The 
lines of the vessels running through it for any tortuosity or un 
usual distinctness from congestion Hie glomeruli for unusual 
prominence and alteration of colour on treatment with iodine. 

(2) The line between cortex and medulla, which should be 
fairly distinct, forming a senes of arches In cases of inter 
slitial nephntis this line is indistinct and irregular Note also 
the appearance of the larger vessels (renal arches) running 
between cortex and medullx 

(3) The medullafor ns colour,any opaque lines indicating de> 
posits of urates the presence of small grey nodules — fibromata. 

(4) The pelvis for thickening, haemorrhage, calculus or 
exudate indicating inflammation. 

(j) The penpelvic fat for its relative amount. In the 
Rarmal organ there is only a very small amount of this In 
chronic interstitial nephritis, on the other hand where there 
has been a more or less marked sbnnkage of the organ, it is 
often greatly increased 

(6) ^Vlth a pair of dissec mg forceps take hold of the 
capsule of the organ, ensuring that the whole capsule is grasped 
by crushing through a small portion of the most superficial 
coriex sntb the instrument Strip the capsule from the cortex, 
noting the relative ease with which this is done, te whether 
portions of cortex are removed along nilb the capsule. Then 
note the appearance of the outer surface of the organ, whether 
u IS smooth or rough If rough, whether the roughness 1$ 
uniform or irregular Look for subcapsular cysts, cicatrices 
indicating old infarcts or the more regular markings of fcetal 
lobulation Note lastly the thickness of the capsule 
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Hydronephrosis, or dSatation of the pcUis of the kidney, 
IS due to obstruction to the outflow of the unne The 
condition may be bilateral or unilateral 

(t) Bilateral hydronephrotts is due, as a rule, to some 
obstruction to the passage of unne through the urethra, 
eg stricture, enlarged prostate, calculus in the bladder. 
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Occasionally it is produced by ft large tumour in the pelvis 
pressing upon both ureters The ureters in this type are 
dilated throughout as well as tiie pelves 

(2) Vmlateral hydyenef^rosts is due to some obstruction 
to the flow of unne throi^h one of the ureters This may be 
(a) something blocking the lumen of the ureter, usually a 
calculus , (i) kinkmg of the ureter from acatncial changes 
following injury, with the formation often of one or more 
S-sbaped bends (Fig 91), (e) a tumour pressmg upon the 
ureter from the outside 

As the result of the increased pressure within the pelvis, 
the calyces become distended and the pyramids flattened 
Gradually the pressure causes atrophy of the kidney sub- 
stance, until eventually it may disappear altogether, leaving 
a fibrous bag eontaming a fluid which shows only traces 
of urea and urinary salts This distention occurs only if 
thff obstruction is incomplete Complete obsimetm to the 
outflow of unne leads, not to hydronephrosis, but to atrophy 
of the kidney. 

Pyonephrosis is a precisely similar condition to the pre- 
ceding, in which the fluid in the dilated pelvis is pus I&. 
fection may occur from the bladder or by way of the blood 

Pyelitis, or inflammation of the pelvis of the kidney, may 
be associated with the ixntation due to the presence of a 
calculus Jlore often it is caused by an organism Such as 
B coh or one of the pyi^enic cocci Occasionally it may be 
due to the presence of animal parasites such as filarjse In 
the organisinal type, inlectjon may come from the bladder 
or from the kidney 

In many cases there is very htOe elteratioa la well- 
marked cases there is congestion of the vessels, minute 
hsmotrhages and emidate 

Theinflammatory process tends to spread to the kidney it- 
self, giving nse to soppuratn e pj elonephn tis (surgical kidnc} ), 
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Turbid fluid in the pelvis of the kidney should be examined 
microscopically m doubtful cases, as phosphates m the unne 
give an appearance very similar to that of pus. 
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Dilatation is due to obstruction or to paralysis of the 
muscular wall It may be uniform or localised to certain 
pomts With the consequent formation of dweritcula 

Hypertrophy of the muscular wall of the organ is due to 
obstruction to the outlet of uruic This may be caused by 
enlarged prostate, tumour, calculus, stneture of the urethra, 
or phimosis The thickening often occurs irregularly with 
the formation of bands or trabecule The bladder, in addi 
tiOQ to being hypertrophied, is usually also dilated, either 
uniformly or with the formation of dnerticula 

Rupture may be due to falls or severe blows when the 
viscus 15 distended with unne. Hie rupture usually takes 
place on the antenor surface at the tngone It is followed 
by extravasation of unne into the pentoneum or mto the 
cellular tissue, and in the latter case by cellulitis and 
gangrene 

Perforation of the bladder may be due to ulceration some- 
times caused by calculus or by maJ/gnancy, or to the passage 
of an instrument The opening usually takes place into the 
peritonea] cavity 

EsemaCnria . — The appeannee of blood in the unne may 
be due to nephritis of an acute or subacute type, pyelitis, 
cystitis, calculus in some part of the unnaiy tract, tumour of 
the kidney,pclvis,orbladder, rupture or mjury of the bladder, 
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renal tuberculosis, infarctMm, animal parasitic conditions 
such as bilharziosis and malana, or to some unknown cause as 
in essential hsmatuna 

Inflammation (CysMis) — Organisms may reach the 
bladder (i) from the blood, often by way of the kidney, or 
(2) from without by the urethra The latter is the commoner 
path of mfection, the orgarusms being introduced by means 
of a catheter or finding their own way up m cases where there 
is mcontinence of urme The commonest germ found m 
cases of cystitis is B colt, but B proieus and coca of vanous 
types are met with Cystitis may also be associated with 
Inanimation in neighbouring organs, such as the rectum 
A degree of mflammaUon is usually present along with 
calcub, but the calculus may be a sequel of cystitis 

In slight degrees of the disease there may be merely an 
increased vascularity of the mucous membrane of the organ, 
often with minute hxmorrhages In more se\ ere types there 
IS ulceration and in some cases necrosis of the mucous mem* 
brane with slough formation 

The unne m cystitis may be aad when \oided, but it tends 
rapidly to become alkaline In some cases this change occurs 
withm the bladder There is usually a copious deposit con 
sisting, in addition to phosphates, of transitional epithelial 
rptu from the bladder wall, pus cells, and micro-organisms 

Tuberculosis of the bladder is usually associated with 
tuberculosis of the kidney It appears first as small tubercles 
imder the mucous membrane These are found either 
grouped thickly round the onfices of the ureters (descending 
infection) or at the tngone and neck of the bladder (ascending 
infection) Later, ulceration occurs, due to coalescence of 
the small tubercles and destruction of the mucous membrane 
As m other types of bladder ulceration, unnary salts are 
frequently deposited upon the floor of the ulcer 
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Tniaours. — ^The common tumours ol the bladder are the 
Vilhus papilloma and the carcinoma 

The former occurs as a soft, friable, “ sea anemone ” like 
outgrowth, usually from the bj«e of the bladder Filaments 
from the growth not infrequently break away and are found 
along with isolated epithelial cells in the urme HEmoirhage 
IS very common in such cases Very frequently these 
papillomata are multiple 

Carcmoma of the bladder is usually of the squamous 
epithehoma type It appears as an ulcerated area with 
raised hard margms 

Calculi in the tJnnary Tract — These are found in 
the pelvis of the kidney or m the bladder, also occasionally 
in process of passmg down the ureter or urethra Stones 
which onginate m the pelvis of the kidney may m this way 
be found in the bladder Unnary calculi are rarely found 
m the post mortem room They are usually solitary, but may 
attam a very large size and may show branching as m the so* 
called " coralline ” calculus of the kidney (Fig 93) 

Those which form in the pelvis of the hdney are usually 
composed of unc acid, urates or oxalate of Lme, or a combma 
tion of these with phosphates Those which onse in the 
bladder are usually composed of phosphates 

By blocking the pelvis of the kidney, calcub not infre- 
quently cause hydronephrosis The presence of a stone m 
the bladder leads to hypertrophy of the wall of the viscus 
and to a degree of cystitis. 

Parasites — BUhariia hcematobium is sometimes found m 
the bladder The adult worms occur m the vesical veins 
The ova, which show a characteristic terminal spine, are 
found in the submucosa, where they cause thickenings and 
papular elevations They also occur in the urme along 
with red blood corpuscles. 



CHAPTER XI 

DISEASES or THE BRAIN AND SfINAL CORD AND 
THEIR tf£»(BRAKES 

DKEASES or THE MEMBEANES OT THE BRAIH 
The dura mater forms an inner lining to the cranial bones 
and it cames the meningeat artenes and veins In conse 
quence of this, inflammatory conditions of the bones and 
of the cavities which they enclose such as the middle ear, 
ethmoidal and sphenoidal sinuses, are apt to involve the 
dura and to cause thrombus formation m veins such as the 
lateral sinus, which come into intimate contact with them 
In young children the dura mater adheres more closely to 
the cranial bones than it does m the adult 

Beiac)nhaga.-->Bleeding may take place between the 
bones of the skull and dura mater (extradural hsmorrhage), 
into the dura mater itself (such are infrequent and small 
owing to the density of the membrane), or between the dura 
and the pia arachnoid (subdural hemorrhage) 

An extradural harnonhage may be of considerable sue, and 
may exert pressure upon the subjacent btam It is caused 
by injuries to the head and is associated with fracture of the 
bones of the skull, the blood coming from one of the meningeal 
vessels, often from the middle memngeal artery 

Subdural hxmorrhage may be due to injury of the vessels 
of the dura mater or of the pia arachnoid It may also be 
caused by the rupture of a diseased vessel, or of an aneurysm 
on a vessel at the base of the bnim Sometimes it is due to 
a hEinorrhage into the substance of the brain or into the 
ventncles finding its way to the surface Occasionally it is 
due to inflammation of the menin^, either of the dura mater 
(pachymeningitis h*inoiTh3g)ca,see below) or of the pia mater 
in very acute infiammation, as anthrax 
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Thromtosis — This is not an uncommon occuirence m the 
venous sinuses of the dura mater It may be due to wastmg 
diseases such as marasmus m infants, or it may be due to 
infection The commonest cause is spread of inflammation 
from the cavihes in the bonesat the base of the skull, particu 
larly the middle ear and the mastoid antmm Such thrombi 
must be carefully distinguished from post mortem dots (see 
p 67) Occasionally the thrombi undergo septic softemng 
owmg to invasion by germs, with consequent pyanua and 
metastatic abscesses m the lungs This is specially common 
in those foimmg m relation to disease of the middle ear and 
mastoid antrum 

INFLAMMATION OP THE MEMBEANE8 OP THE 
BRAIN (MENINairiS) 

Types 

I Pachymeomgitts. 

(1) Acute 
(j) Chronic 

Pachymeningitis hemorrhagica 
i Leptomeningitis 

(i) Acute, due to vanous pyogemc organisms 
(a) Tuberculous 

(3) Syphilitic 

(4) Serous 

Two main types of this may be distinguished, although 
the two very frequently occur together (i) Pachymerangitis, 
or inflammation of the dura mater. (2) leptomeningitis, or 
inflammation of the pia aradinoid 

I Fachymeniiigitis, or tnjlammtuum oj the dura maler, 
IS usually secondary to suppurative inflammation tn one of 
the cavities in the tone, suck as mtd£e ear and mastoid disease, 
or to a penetrating vound of the skidl It may be accompamed 
by septic throm^sis m the venous smuses m the neighbour 
hood of the inflammatory focus, or by abscess of the brain 
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or leptomeningjtis. The nembnwe js somewhat swollen, 
the vessels are injected, and there is exudate on the sur 
face The pia arachnoid may adhere to the affected area 
Chrontc pachymeningths may occur in connection with 
fractures or with chronic bone disease 

A rare condition known as pad^meningtlts hamorrhagtea 
IS sometimes found m cases of insanity, such as general 
paraljsis and senile dementia and in alcoholism and scurvy 
On the inner aspect of the dura mater which covers the 
vertex, as a rule dose to the /alx enebrt, laminated blood 
dot is found Some regard the condition as being merely a 
bsmorrhage due to rupture of a degenerated vessel, others 
consider it to be inflammatory Under the latter supposition 
the primary change is bcliev^ to be a fibnnous exudate on 
the surface of the membrane This becomes organised 
Some of the young blood vessels in this granulation tissue 
give way from time to time and so layer upon layer of blood 
dot IS formed Those who hold the view that the condition 
is purely haemorrhagic see in the granulation tissue merely 
an attempt to organise the blood dot 

3 IiCptoineiiiBgitis, vf trtjlammali<m oj the fta arachnoid 
—This may be due to — 

(i) Infection passing from a /raclure pr a ptnelrating 
leound 0/ the skull or /tom a /racture of the base by way of 
the car or nose 

(s) Spread of tf^ammahon through the bone from a sup- 
purative focus in middle ear, mastoid antrum, or other space 
(3) Infection from the Blood — In cases where oTganisma 
are circulating in the blood the genus may settle down in the 
membranes of the bram, because for some reason these form 
a favourable site for their growth 

M regards the organisms found inasmuch as pruumo- 
cocet in children and streptococci m adults are common 
causes of middle ear disease, such germs are very frequently 
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found cither by themselves or m combination with others 
Staphylococci and B pyoc^emeus ooasionally occur B i«* 
jluenza may be met with sometimes as a bacillus or m the form 
of filaments The Dtplocoeeus tttlraceUularts memngittdis is 
found m cases of epidemic cerebro-spioal meningitis (spotted 
fever) B htberailosis is responsible for a large number of 
cases Rarer orgamsms are B anihraas and Sireplothrix 
actmomyces In tuberculous memngitis, and, more rarely, 
m other forms, mfection may be due to spread from diseased 
vertebrae 

Naked eye Appearances — There is congestion oj the menin 
geal vessels, and vessels normally invisible can be seen In 
some cases of rapidly fatal cerebro-spmal meningitis this is 
all that can be noted After one or two days there is usually 
more or less exudate This exudate may be fibrmous or puru 
lent It may be very obvious, yellow and creamy, or thm 
and inconspicuous It tends to accumulate in the spaces 
between arachnoid and pia (Fig 94), more especially m the 
mterpeduncular space and m the sulci along the lines of the 
vessels The dtstrtiuiwn of the change v’anes in different 
types In most t>'pes, notably m cerebro'spmal memngitis 
and m the tuberculous type, the condition is most marked 
at the base, the exudate occurring m the mterpeduncular 
space and spreading up on either side along the Sjlniui 
fissure, also on to the surface of pons, cerebellum and occipital 
lobes In other case the change is most marked on the 
vertex or over the frontal lobes (pneumococcal cases) The 
convolutions tend to be Jlatlened There is usually an excess 
0/ cerebro-spmal Jlutd, which is turbid and may be purulent 
The infiammatory change may extend to the ventndes, 
and in many cases these spaces show more or less distention 
with fluid (hydrocephalus) 

The membranes of the spmal cord are very constantly 
affected to a greater or less extent When this is the case 
the term cerebro spinal meninptis may be applied 
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Microscopic Appearances — ^These arc similar to those found 
in inflammations of other serous surfaces There is dilatation 
of blood vessels, exudation of fibnoous material on the surface 
and m the substance of the membranes, and emigration of 
leucocytes, chiefly of the polymorphonuclear type. Organisms 
may be found in suitably stained spectmens. There is usually 
more or less inflammation of the underlying cerebral substance 
(encephalitis) as indicated by cellular infiltration around 
vessels dipping into the brain substance 

Microscopic examination of the cerebrospinal fluid obtained 
during 1 fc by lumbar puncture shows polymorphonuclear 
leucocytes in greater or less abundance, and sometimes germs. 

Tabercnlous meningitis requires special mention. 

It IS essentially a basal inftunmatron and is usually 
associated with a similar inflammatjon of the spinal meninges 
A more or less marked increase of cerebro-spmal fluid » 
found, which is often Curly clear In the sub oradmoid 
space at the base of the brain and spreading up the sylvian 
Assures there may be an opalescent emidate Sometimes 
It IS conspicuous and creamy, at other times it is difficult to 
make out at ail The smaller vessels appear thickened, owu^ 
to perivascular infiltration, and at the spreading margin, 
along the vessels of the Sylvian fissure, or upper surface of 
cerebellum, etc, mnute gr^ or yeWno tubercles are found 
(Fig 95) Sometimes these are only discovered on stnpping 
the membranes and examining them most carefully by 
floating them out in water The vcntncles are more or less 
distended with fluid which may be clear or slightly turbid 

A/tcrosccpic Appearances ~-Tbc cells in the exudaie lend 
to be of the mononuclear type, but m the more acute cases 
polymorphs are often abundant Here and there especially 
round vessels, are folEicolar aggregations of cells such giant 
cells or necrotic centres. Tubercle bacilli may be numerous, 
but are often difficult to find 

Microscopic examination of the fluid obtained by lumbar 
puncture shows cells which tend to be of a monoaudear t)pe, 
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but polymorphs are not lofrequently present in considerable 
numbers On careful search tubercle bacilli are generally to 
be found, but it is necessary, in most cases, to centnfugabse 
the fluid, and to make several films from tbe deposit. 

Syphilitic Meningitis — This may be acute associated 
with an infiltration of the pia-arachnoid with small round 
cells It may be accompamed by gummata m the shape of 
small foa with yellow caseous centres which show a tendency 
to infiltrate tbe bram substance Or it may be chrome, 
assoaated with fibrous thickening at the base of the bram 
and leadmg to compression of the cranial nerves 

Serous menin^tis is a condition comparatively recently 
recognised which is charactensed by congestion and cedema 
of the meninges with production of a serous and cellular 
exudate It is most frequently found in children and is 
assoaated with infective diseases, eg measles and scarlet 
fever , m adults it is sometimes found in relation to alcoholism 
and kidney disease Tbe appearances are sometimes more 
marked at the base of the bram, sometimes at the convexity. 
The causal factor is not always dear 

DISEASES OF THE BRAIN 
CIRCULATORY CHANGES 
s Congestion of the cerebral vessels may be due to 
active hypersmia m mflammations such as lepto-memngitis 
or to chrome venous congestion, the result of valvular disease 
of the heart 

2 Anamia may be part of a general want of blood, as 
m permcious or other tjqje of anxmia or severe hxmorrhage, 
or It may be local, due to accumulation of blood elsewhere or 
to the pressure of a tumour 

3 (Edema is a common condition which may occur as 
part of a more general dropsy or may be localised to the 
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cerebral substance The causes are those of cedema m general, 
such as renal and heart disease Alcoholism is a not un- 
common cause Chronic alcohobcs not mfrequently die, 
apparently from this cause alone Climcally such cases may 
simulate, as regards their symptoms, many different types 
of cerebral lesion, — haemorrhage, thrombosis, etc — and at 
the post mortem the only brain condition found is cedema. 

On section thtbmmnaSemAbasimouttiinyappearawf 
The grey matter is often rather more obvious than usual from 
congestion of minute vessels A small amount of fluid may 
be squeezed from the cerebral substance, and the ventncles 
are usually distended with ffuid 

4 Hydrocephalus, or excess of fluid m the lateral 
ventricles, may be c&ngenttal or attjutrii 

In the congenttal form the head may attain an enormous 
size The cramaf bones are thinned and separated from one 
another There is great distention of the lateral ventndes 
and naiTomog of the cerebral substance The large size of 
the head leads to difffculty at partunuon The cause of the 
condition IS obscure, but it is probably mainly due to obstruc 
tion to the outflow of fluid from the ventndes into the 
meningeal spaces 

AequiTii hyiroccpkalus follows sometimes from basal 
meningitis or tumour formation at the base of the brain 
It IS due to the matting of the meninges and consequent 
obstruction to lymph Row, following on the mflammatory 
condition (Tig 96), or to direct pressure of the neoplasm on 
tbe vessels. 

Exctss ej ctrtbro-sfxncXjimi m subdural and subarachnoid 
spaces IS met with m a large vancty of diseases It may occur 
as part of a general cedema, it may be due to inflammation 
of the menmges , or may accompany atrophy of the cerebral 
substance in chronic alcoboJisni and in various forms of 
mental disease. 
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5 Arterial Otstmction, — ^This may be due either to 
thrombosis or embolism Thronbosts is usually secondary to 
disease of the arterial wall, either atheroma or syphilitic 
disease (endarteritis obhterans) It idso occurs secondary to 
embolism It is met with more commonly m the branches 
of the postenor cerebral and basilar arteries and m the 
small superfiaal cortical branches Embolism is brought 
about by the impaction of an embolus, usually a portion of 
a thrombus, in a vessel the lumen of which is too small for 
Its passage The portion of thrombus may come from (i) 
a i egetation on the mitral or aortic valve , (2) a thrombus 
m the auncle or ventricle , (3) a thrombus on a patch of 
atheroma in the ascending aorta , or (4) from a thrombus 
m an aneurysm of the ascending aorta or aortic arch (see 
diagram, p 66) The artcnes at the base of the brain are 
speaally apt to be involved The commonest vessel to be 
blocked, because it otien the most direct route for the embolus, 
is the middle cerebral (usually the left) or its branches Then, 
m order of frequency, come the postenor cerebral, the verte- 
bral, the antenor cerebral, the cerebellar and basilar As 
a result of the presence of the embolus blockmg the vessel, 
thrombosis occurs to a varymg extent 

Results oj Arterial Obstriution — The cerebral artenes, 
more especially those branches going to the ganglia at the 
base of the brain, belong to the group of ‘ end artenes,' t e 
artenes whose collateral anastomosis is not equal to the 
re-establishment of the circulation after blocking of the vessel 
Infarction therefore occurs, and the type of infarct which 
develops is the pale infarct The reason for this is that, 
owmg to swelhng of the nerve elements m the primary 
stages of degeneration, the return of blood by way of minute 
collaterals cannot occur or occurs only to a very small extent 
In contrast to other organs such as ludney and spleen, where 
pale infarcts also occur, the oeciatic change which takes 
place results m progressive Boftening (coUiquatne necrosis). 
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instead of, as in kidney and spleen, coagulation necrosis 
Such a pale, softened area is often called an area of whtu 
softening Sometimes there is a certam amount of return of 
blood which escapes from the degenerating %essels with 
reultuig numerous small htemoirhages (red sc/ttning) later 
on, as liquefaction proceeds and ctianges occur in the blood 
pigment, the area tends to become yellow (yellow softemng) 
Ultimately, removal of the degenerated material occurs with 
the formation of a cyst, the walls and sometimes the contents 
of which show 5 ellow pigmentation (Kg 98) 

In the later stages such areas are, of couree, easily rccegn sed 
Sometimes, when death occurs rapidly owing to the area 
mvolved beuig large or including some vital centre, the recogm 
tJoD 13 somewhat difficult There may be nothing more than 
a very slight softening of the cerebral substance Thus tn 
aU eases where arlenal ehstruchon ts suspeeied the emststenee 
of the 4fai« suistanee should he estimated by earful palpation , 
suspected areas being compared as regards their consistence 
with the corresponding areas on tbe other side as i^ell as with 
suTTOundmg parts of tbe brain 

J/iereveopte App/aranees -^Thnt are ihe changes usually 
found in degenerations of the central nervous system — 
Canplien alls show loss of staining of their Nissl bodies 
and nuclei The nucleus loses its central position and is eventu 
ally extruded Tbe cdl processes become fragmented 

Myehn suSstana absorbs water, swells and breaks up into 
fatty matenal, which may be demonstrated by fat stams, 
choleslcnn, lecithin etc. The fat globules are taken up to a 
certam extent by phagocytes, thus forming granular looking 
cells sometimes called compound granular corpuscles. 

In the later stages the nturogha and other eonntcftvt 
tissue elements proliferate, the young mononuclear cells which 
are thus produced acting as phagocytes for bt, Wood corpuscles 
and blood pigment Tbe area re invaded by leucocytes, mamly 
mononuclear, which also act as phagocytes Hamatoidm 
crystals are often found at tbe loargm of tbe area, also in tbe 
ilmd contests of tbe cysts. 
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6. Cerebral Hamorrhage — Although capable of con 
siderable resistance to strain, the artcnes of the brain are 
much thinner walled than those of any other oi^n or part. 
More especially are they defiaent as r^ards muscular sub- 
stance Moreover, they are less well supported owing to 
the relative softness of the brain substance For these 
reasons, rupture of vessels and consequent hsemorrhage is 
more common m the brain than m any other organ 

There are ftco mam fadors operative m cerebral haemor- 
rhage • — (i) degenerative changes tn the vessel teall , (2) increased 
blood pressure As regards the degenerative changes, these 
may be relatively acute as in the vessels of an infarctcd area 
or in the inflammation following septic embolism (eg m 
ulcerative endocarditis), or slowly progressive as m atheroma 
or syphilitic disease Not infrequently the vessel, previous 
to rupture, undergoes localised ddatation with the formation 
of an aneurysm Increased blood pressure is either sudden 
from strain, or chronic, as met wiA m cases of generalised 
thickening of the vessels and m kidney disease, which is so 
firequently accompamed by chronic vascular disease Thus 
the two factors often occur together, and tn aU cases tf 
cerebral kcemorrhage careful esamnation of the vascular 
system and of the kidneys should be made 
Types 

I Small capillary (petechial) hsmorrhages 
a Latge tuemorrhages which may be into 

(а) Basal gangba sometimes extending into the 

lateral ventnde 

(б) Pons Varohi 

(r) Pia arachnoid on cerebral cortex. 

(d) Cerebellum 

(e) Other parts of the brain, 

3 Hamorrhage due to laceration of brain 
As regards hcemorrhagt caused by disease, one may dis- 
tinguish, (1) stroll capillary htemorrhages, which are found m 
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acute mfiammation of the cerebral substance, infective 
diseases, cerebral soltenn^, blood diseases such as purpura 
and penucious aiuemia, or in tumours , (2) large, extensive 
hamorrhages, which are usually due to chronic disease of 
the vessels, much less frequently due to septic embolism 
in cases of acute (usually ulcerative) endocarditis, and ina> 
occasionally be due to rupture of a vessel in a tumour such 
as 3 glioma The first type of cause is met with most commonly 
m individuals past the pnme of life, the second and thud 
typos may be met with at any age It is stated that in 
something like one third to a half of the cases of the first type 
the point of actual rupture is a small aneurysm Some of 
these aneurysms, more especially those m the vessels at the 
base of the brain, are easily visible with the naked-ej'e 
Others, which are usually in connection with the more minute 
vessels inside the cerebral substance, are only visible under a 
low power of the microscope Such aneurysms have been 
called miliary Some of these mihary aneurysms are m 
reality false aneurysms 

The most common sife for cerebral h*morrhage is the 
region 0/ Ike basal ganglia (Fig 97) Something like 75 per 
cent of cases occur in tbs position The vessel which ruptures 
IS usually the lenticulo-stnate branch of the middle cerebral 
artery, which supplies the outer segment of the lenticular 
nucleus and the external capsule It then perforates the 
internal capsule and ends in the caudate nudeus So fre- 
quently IS this vessel the site of ongiu of the hsemorrhage 
that It has been called the artery of cerebral hiemorrhage 

The next most frequent site for hamorthage is the fans 
Varolit (la per cent) (Fig xoo) In something hke is per 
cent the himorrhage commences in one of the supernal 
tessels, It one of the ccrebraj arteries which has not 
yet penetrated the brain substance A rare situation for 
hxmorthage is the cerebellum and other parts of the cerebrum, 
such as the frontal lobe When the cause of the hxmonhage 
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b a septic embolus or one of the bsmorrhagic diseases such 
as purpura, the site may be almost anywhere, e g the frontal 
lobe In the case of a haemorrhage into the basal ganglia 
or mternal capsule, if there is much, tearing up of the brain 
substance the blood may escape mto the laieral venlrtcUs and 
from there extend under the pm arachnoid Hamonhage 
under the pia mater is also observed when the ruptured 
vessel IS outside the brain substance 

leaked eye Appearances — On removing the skull cap and 
reflecting the dura mater, a general fiaitemng of the eonvolu 
tions IS usually observed Sometimes the flattcmng is more 
marked on one side (the side of the hemorrhage) than the 
other In the case of hemorrhage into the lateral ventndes, 
or hemorrhage from one of the larger vessels before it enters 
the hram substance, or from an aneurism of a large vessel, 
extravasated blood may be seen tn the subarachnoid space 
sometimes extending on to the vertex, but usually more 
marked at the base of the brain 

On section of the brain, a larger or smaller area of cerebral 
siihsianct » found torn up and the space occvftei l>y blood 
clot In older hamorrhages the clot becomes brownish m 
colour, and the surrounding tissue is stained >el]ow 

In all cases of cerebral hasroorrhage, as already stated, 
careful examination should be made of the vascular system — 
vessels and heart — and of the kidneys The vessels as a 
rule show more or less marked artcno-sclerosis, the heart 
shows hypertrophy of the left ventnde and m some rare 
cases acute endocarditis The kidneys very constantly show 
more or less marked chrome interstitial nephritis, which may 
be of the arteno-sclerotic type 

Following on a hEraorrhage there is alwa>s, if the patient 
survive, more or less secondary degenerative change tn the 
nerve tracts tchtch have been interrupted Thus when the 
hEmorrhage occurs into one internal capsule there will be 
descending degeneration m the direct pyrarmdal tract of the 
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same side and m the crossed pyramidal tract of the opposite 
side in the spinal cord 

Superfiaal hamorrhage may also be caused by laceration 
oj the brain substance due to injury If the patient survive 
some tune, red or j dlow softening occurs (see p 304) 
Aftcroseo/sca/ly, there is httle to be seen beyond the 
extravasation of red blood cells In older haemorrhages there 
IS more or less pigmentation from deposit of hsematoidm m 
the parts around There tends also to be an increase of 
connective tissue (neurt^lia and fibrous tissue) around the dot 

INFLAJtlfATION OF THE BRAIN (ENCEPHALITIS) 
In the brain substance subjacent to inflamed ineniages 
in the neighbourhood of injunes, blood clots, areas of soften 
uig,and tumours there is always more or less marked infiam 
matory change showing itsdf la degenerative changes ui the 
ganghon cells and nerve processes, proliferation of neuroglia, 
infiltration with mononudear celb particulaily around vessels 
Types 

r Simpleencephahusfollowmginjunes.etc (seeabove) 

3 Acute non suppurative encephalitis (epidemic cn 
cephalitis or encephalitis lethargica) 

3 Suppurative encephalitis (abscess) 

4 Tuberculosis 

5 Syphilis Cummx General paraij'sts 

fi Chronic encephalitis 

Bpidmic Encephalitis (EneephaUtis Lethargica) — This 
disease, w hich appears to be a new one, was described first in 
Austria in 1917 by Economo It is characterised by very 
variable symptoms Severe cases often pass into a lethargic 
state from which they may recover after some weeks Ocular 
paralyses are common, also contraction, spasm, and tremor of 
rmisci« The sequelai are many and very various 

The causal organism u as yet unknown, but there is 
evidence suggesting that it is a filterable virus resembling 
but not identical with that of poliomyelitis 
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Pathological changes are limited to the brain and its 
membranes, and are often %ery inconspicuous In the more 
acute cases the surface vess^ show a striking distention 
sometimes accompanied by imnute hiemorrhages Beyond 
this there may be no thmg visible to the unaided eye Occasion 
ally there are laige hemorrhages The characteristic lesions 
m the brain itself are often localised m the mid brain, more 
especially m the followmg situations, nucleus of the third 
nerve, substantia nigra, red nucleus, but often extcndmg 
upwards into the basal ganglia and downwards mto the 
medulla Cases which die in the acute stage of the disease 
show an orfema of the cerebral tissue and of the nerves 
arising from it, minute hxroonhages, filling of the pen 
vascular l3rmph space with round cclb, and chromatolytic 
changes m the cells of the nudci of the cranial nerves In 
the later stages endothelial and neuroglia proliferation occurs 
with subsequent shrinkage Pigmentation also takes place 
following the haemorrhages There is little to note in the 
meninges beyond the congestwn 0/ teasels mentioned above, 
and there is no constant or characteristic alteration of the 
cerebro^mal fluid 

General Paralysis —This is a disease found chiefly in 
males between the ages of thirty and fifty Like locomotor 
ataxu It IS a syphilitic affection, spirochstes bemg demon 
sttable m the cerebral tissue in suitably stamed preparations 

If death occurs during the early stage, little more tKm 
swelling and congestion of the brain substance is found In 
the later, paralytic stages there is found thickening of the 
membranes of the brain, sometimes also of the calvanum 
Pachymenmgitu hjemorrhagica (see p 298) may be present 

There is a reduction m the size of the bram as a whole 
The pia-arachnoid shows opaque areas and is very cedcmatous 
The convolutions are atrophied, and the enlarged sulci 
contam excess of cerebro spmal fluid which may be tmged 
yellow The meninges are often adherent to the bram 
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substance The lateral ventndes are dOated, contain excess 
of fJuid, and the ependyma shows minute granulations 

Jlicroscopically, the nerve cells of the cortex and other 
parts are shrunken and atrophied, and many of them have 
disappeared Their processes are wasted and interrupted 
There is overgrowth of neuroglia taking the pbce of the 
ganglion cells The vessels are thidcened and enveloped in 
sheaths of mononuclear celb The cerebto spina! fluid is 
nch in lymphocytes and plasma celb, and gives a positive 
Wassermann reaction m high dilutioDS 

SnpparatlTo Eacephalltis (Cerebral Abscess) — Two 
types may be distinguished (i) Pyatnxc, (?) Sohtary 

The pyeemic type u usually minute, and cxinsists of 
numerous abscesses scattered utegularly through the bram 
substance There is usually hsroonhage around the 
abscesses owing to the vesseb damaged by the inflammatory 
process giving way 

The solitary abscess u commonly due to extension of 
inflammation from neighbouring parts, os a rule to tntdJU 
ear disease (suppurative outis media) or suppumttm tn the 
maslosJ antrum Thus the common sites of abscess of the 
brain are the lemporo-sphenotdal lobe (Fig 99) and the eert- 
bellum, the two portions of the bram nearest to this sup- 
purative focus Occasionally such abscesses are due to 
injuries The sue of the abscess vanes much It may be 
the sue of a walnut or even a tangenne orange The wall 
may be formed of softened, ragged cerebral tissue, or of a 
layer of granulation tissue, dependir^ upon the age of the 
abscess The contents consist of pus which may be white, 
yellow, or greenish, and is often very foul smelling The 
organisms found are many and vanous — streptococci, staphy- 
loeoen, B pyocyaneus, etc. 

There is a rare and unexplained association between 
solitary abscess of the bram and pulmonary diseases such as 
bronchiectasis and empyema. 
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Microscopically^ the appearances are those usually seen 
in abscess formations — accumulations of poljmorphonudear 
leucocytes with necrotic debns and germs of various kinds 
In the brain substance around are seen hemorrhages, inliltra 
tion of the cerebral substance with loflammatory cells of 
various types, particularly round the vessels, and degenerative 
changes m the ganglion cells and other nen e elements 

Tuberculosis — Miliary tubercuXosis, when it occurs in the 
bram, shows a more marked tendency to affect the mcnmges 
than the cerebral substance In tuberculous meningitis, 
however, there is always a tendency for the inflammatory 
change to pass downwards into the bram substance Occasion 
ally one meets with multiple caseous fact m the brain substance, 
but a more common manifestation is the sohuxry nodule which 
IS found specially m relation to the cerebellum and mote 
commonly m children Such nodules often act Ike turnouts, 
produoflg pressure symptoms 

Syphilis, like tuberculosis, when tt occurs m the brain, 
shows 3 tendency to affect the meninges and vessels In the 
latter case, penartmtis and endarlmhs are not uncommon 
Occasionally, gummaus are met with, which, like the solitary 
tubercle nodules, act as tumour formations Such gummata 
consist of a caseous centre with surrounding granulation tissue 
In addition there is the diffuse fonn of encephalitis 
already discussed under general paralysis 

Chronic EncephaUUs — ^This may follow mjury, softening, 
hemorrhage, or the more acute types of epidemic and 
suppurative encephalitis It may also occur in certam 
forms of msanity, in Huntingdon s chorea, and m the 
cerebral form of dissemmated sclerosis 

CEREBRO SPINAL FLUID IN ENCEPHALITIS 
AND MENINGITIS 

In the lethargic form there is no marked change, although 
m a few instances the mononuclear cells are increased In 
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general para!} sis (and tabes dorsalis) m addition to the 
positive Wassermann there is an increase of cells and 
globulin The fluid is usually dear and contauis on 
increased amount of globulin u tubercubus meningitis 
The cell count is increased, the predominant type being 
the mononuclear The acute pyogemc forms of meningitis 
give nse to turbid cerebro spinal fluid which contains a 
very large number of polymorphs and a large amount of 
protem, chiefly globulm The findings in case of cerebral 
abscess depend on the situation of the lesion If the 
abscess communicates with the meninges a purulent mentn 
gitis will be set up A deep-seated abscess may not cause 
any cliangc in the fluid 


TUMOURS 

The bram substance ts formed of (i) nerve cells and 
their processes, which are epiblastic in origin and prae 
tically never give nse to tumour formations , (j) neuroglu 
or binding connective tissue of the brain, also epiblastic in 
ongin, which is the source of a majon^ of the prunaty growths 
of the bram , (j) vesseb, endothelium of meninges and 
ordmary connective tissue, mesobUstic m ongui, which may 
be the ongin of sarcomata and angiosarcomata, {4) the 
ependyma Umng the vcntncles from which caremomatous 
tumours may arise 

Tumours of the bram are more common during the first 
four decades of Lie , this b due partly to the inclusion of the 
granulomata in the category of cerebral neoplasm, partly to 
the fact thatgbomata tend to occur before middle hfe, and 
caremomata eien as secondary deposits are rare Cerebral 
tumours are more common in the male than m the 
female, and they show a more pronounced relationship to 
trauma than is case with neoplasms m other parts of the 
body 
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IVpes 

A Prmary Tumours 
I Gbomata. 
a Sarcomata, endotbel 
lomata, augiosar 
comata psammo 

3 Carcinomata. 

4 Cholesteatomata. 


B Secoodaiy Tumours. 

1 Granulomata 

(a) Tuberculous 
fiodules. 

({) Gummata 
a Sarcomata 
3 Caranomata. 

C Cysts. 


Pnmary Tnmonrs of the Bram. — The commonest of these 
IS the gUoma This may occur in any part of the bram 
The tumour vanes in size, and has a grey, pmh, or white 
appearance, and is not well defined Sometimes it is 
translucent, at other times opaque Hsmorrhages fre- 
quently occur m it The tumour may be simple, but 
often IS malignant, and is then called & gho-sarcoma 

MicrsifopieaUy, the simple type shows branching cells 
with small round nuclei and long “ spider leg ” processes which 
interlace with one another, forming a felted network between 
the cells In the malignant t>-pe$ (he cells are more numerous, 
larger, and more irregular, and the intercellular material is 
correspondingly reduced m amount 

Other forms of sareomaia. found m the brain are ang}0- 
sareomata, characterised by marked vascularity and tendency 
to hxmorrhage , endolkeliomata, with the sub variety 
psammomata, which occur mainly m coimection with the 
meninges (see pp 366-67) 

As already mentioned, pnmary caranomata are occasion 
ally met in the bram, arising from the ependyma of the 
ventricles 

A cunous and rare but mterestmg tumour is the ehole- 
steatoma (Fig loi), also known as the “ pearl ’* tumour from 
the mother-of pearl appearance of the surface It is a solitary 
tumour, well defined from the brain substance, occurrmg m 
connection with the mciimges duefly towards the middle 
Ime On section it is soft and has a white, lammated appear 
ance On microscooic examinatKui it shows layers of what 
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appear to be epithelial cdb, with a small amount of subjacent 
connective tissue and a large amount of laminated dead 
epithelium Some regard the tumour as arising from the 
pia mater, and therefore as being an endothelioma , others 
consider it to be formed of skin epithelium and therefore a 
teratoma 

Secondary tumours arc relatively common in the brain 
Both sarcomata and carcinomata are met mth The growths 
may be single and large or numerous and small Secondary 
carcinomas are usually associated with scirrhous cancer of 
the breast 

Under this heading may be mcluded the so-called 
" granulomata " or nodules composed of chronic mdam* 
matory tissue usually with caseous centres, and either 
tuberculous or syphilitic in ongm In no other part of the 
body are such nodules regarded os tumours In the braui; 
however, not only because of their appearance but also 
on account of the cBccts which they produce, the term 
tumour may be applied to them The tuberculous nodule 
occurs commonly in children, and is found most frequently 
in the neighbourhood of the cerebellum, usually on thesurface 
Cysts —These may be of the nature of dermoids or due 
to the presence of the c>slic stage of a tapeworm, usually the 
txnia cchmococcus Cysts of the brain also occur following 
softemngs or independent of such The cerebellum is a 
common situation for the latter, which are probably con 
genital Cystic degeneration of gliomata is not infrequent 

DISEASES or THE BPINAL COED 
CONGENITAL ADNORifALITIES 
Sjiina Bifida — This is a congenital malformation due to 
incomplete closure of the coverings of the spinal cord, as a 
rule, in its lower part Vaneus degrees of the condition are 
met with, from one where the only superficial indication of 
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the presence of an abnormality is a tuft of hair over the lower 
lumbar region {sftna hfiia otcultii) to one where skm m 
addition to the postenor bony wall of tiie spinal canal is absent 
The common type is one where there is incomplete closure of 
the bony canal posteriorly associated with a tumour in the 
lumbar region which may contain meninges only {meningocele), 
or nen e elements in addition to meninges {meningo-myeloeele) 
Cases of spina bifida, if at all marked, do not live long Infec 
tion occurs sooner or later through the skin and spinal 
menmgitis results 

Syringomyelia is a rare condition of the spinal cord in 
which there is a tumour hke overgrowth of the neuroglia 
(ghwis) in or near the centre of the cord The ove^owth 
IS in a longitudinal direction and is found m the cervical, 
sometimes m the cervical and dorsal regions of the cord 
Usually, either throughout the affected part or in some portions 
of It, there is a cavity m the centre of the area of ghosts 
This condition of ghosis associated with cavitation is known 
as syringomyelia The cavity is larger than and distinct 
from the central canal The proper nerve structures of the 
cord are atrophied in consequence of the pressure of this 
mass of connective tissue In outward appearance the cord 
may be unaltered or may be enlarged 

Microtcopically, in the affected area tissue coasistmg 
entirely of neuroglit is found. In this tissue there is a space 
or cavity which may or may not be Jiaed with epithelium. 

Hydromyelia. — ^This is a condition corresponding to hydro- 
cephalus, in which there is an over-distention of the central 
canal with fluid 

INFLAlIilATION OF THE MEMBRANES OF THE 
CORD (SPINAL MENINGITIS) 

As m the case of the brain, two primary types may be 
distinguished (i) pachymenmgitts or mfiammation 0! the 
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data mater; (a) leptomeningitis or inflammatjon of the 
pia arachnoid It is unnecessary to discuss the causation 
and the various forms of the condition, as these have already 
been considered under cerebral meningitis The two con- 
ditions are commonly combmed, the term ccrebro-spinal 
meningitis bung employed Sometimes the inflammatory 
change commences in the bram and spreads secondarily to 
the cord ; at other tunes the reverse is the case In addition 
to spread from the brain, infection may reach the spinal 
meninges from an inflammatory focus m one of the vertebne, 
fmm the blood or from the skin surface u> cases of spma 
bifida and bed sores. 


INFLAlfJfATIOV OF THE CORE (MYELITIS) 
Under this heading are induded a number of conditions of 
very various ongin M>ehtis may be due to the action of 
ontants and organisms, or it may be due merely to pressure 
or alterations of circulation v The causes may be classified as 
follows (i) Extension of ir^mmahon from vertebrs or 
menmges (a) OfgantsmaHdla^fuhrcughibytheiloodttreem, 
such as the viruses of tetanus, hyt^phobia, influenza, acute 
pohomjehtis,etc. (3) Prfstureo/JvjiocaffJrerlfirteor/uiwur 
(4) Cireulaiory diilurbantes — m sunstroke, mJohrm 
in “ Caisson ” disease Probably umfpt this heading may 
also be included the cases due to “ chill^ 

As regards the dtsUtbulton of the changv^® mvolved 
ipay be mainly the grey matter, when the nan? pehomyelitis 
lias been applied Or it may be that the white matter is 
chiefly affected As a rule, both are implicated'. UTien the 
whole diameter of a section of cord is affecled, the term 
transverse myelitis is used If the change is irrcgulaily 
scattered up and down the cord, the term disseminated is 
emploj’cd. 

The marbtd anatomy of the coadiUon i anes according to 
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the rapidity of the change and the stage at which it is observed 
In the early stages all types are characterised by a softening 
oj the cord substance In testing for the presence of the 
condition, the finger should be g«itly fussed down the cord 
and any alteration m consistence noted 

On section of the cord, in addition to the softening, there 
may be increased rcurufart^, which gives a pink appearance 
to the grey matter more especially Sometimes small 
hecmorrhages are present, and occasionaDy the cord is so 
softened that the line of demarcation between grey and white 
matter is rendered mdistmct 

The laler stages are accompanied by an overgrowth oj 
neuroglia replacing the degenerated nerve elements This 
may manifest itself by atrophy and contraction and by the 
appearance of grey translucent areas with vanable distnbu 
tion, a condition often characterised by the term sclerosis 
Degenerative changes occur m the tracts nicmisg upwards 
and doivn'nards from the area or areas mvolved. 

Mieroseopti changes —These are similar to those found m 
encephalitis 

(i ) Changes tn the nerve cells — These consist m a 
disappearance of the Nissl spmdSes, loss of staining capacity 
m the nuclei with roargioation and e\entua] extrusion 

(ii.) Changes tn the processes of the cells — Swelling, bead 
mg and fragmentation of axis cylinders and other processes 
Degenerative changes m the myelm sheath assoaated with 
setting firee of fat in a demonstrable form. 

(ill.) Changes tn the neuroglia — Swelling and proliferation 
of the cells, many of which become free and act as phagocytes 
taking up ht globules and appeanng as large vacuolated cells 
(compound granular corpascles) In the later stages the 
proliferated glia cells settle down to form more or less extensive 
areas of gliosis, replaang the nerve elements 

(iv) Vascular changes — Harmotrhage or thrombosis may 
be met with. Exudation of fluid and of leucocytes occurs to 
a greater or less marked extent, depending upon the acuteness 
of the inflammatory change A very constant appearance is 
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a filling of the lymph space which surrounds the vessels of 
the cord (perivascular iymid) space) with cells which may 
be polymorphonuclear leucocytes, lymphocytes or vacuobted 
phagocytic cells of uncertain origin, according to the type and 
the acuteness of the change. 

In the areas of secondary degeneration above and below the 
level of the lesion there is disappearance of the nerve elements 
— a*is cylinders and myeha sheaths — and a repbcement of 
these by an overgrowth of neuroglia. 


DISEASES OF THE BRAIN AND SPINAL CORD 
TO )VIIICH SPEOAL NAilES ARE GIVEN 

There is a number of diseases which nffect mainly the 
spinal cord to which special names are given Some of these 
are inflammatory tn orgin, due to the action of poisons upon 
cells and their processes, others are degenerative No turd 
and fast line can be dravm between these two seu of causes, 
however No system of classification is attempted, because 
m many cases the site of the primary change, whether in nerve 
cell, nerve process or nerve ending, u uncertain Only the 
more important conditions are included 

Acute PoliOBfelltia — This condition was onginaHy 
known as acute antenar foUomycUtxs and, in its late" stages, 
as in/anttU paralysis At first thought to be arculatory m 
origin, due to blocking of the anterior spinal artery by embolus 
or thrombus, it is now r^arded as organismal m nature, 
due to a spcafic virus the exact nature of which has not jet 
been shovm The virus passes through a porcelain filter and 
IS infectious for monkeys The disease may be epidemic or 
sporadic. It occurs m^y in young children, usually m the 
late summer and autumn months It is associated with more 
or less marked fever, '^nd later on with the development of 
paralysis in muscles 

The condition may be met by the pathologist m Uic 
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early, acute stage, or m the later stage, when there is atrophy 
and contracture of limbs 

In the early stage the condition has the appearance of 
a myelitis affecting the whole of the substance of the cord, 
not merely the grey matter, altlumgh the change may be 
most intense in the latter As regards distnbution the 
change may he met with m the cervical or lumbar portions of 
thecord Usually tberearealterationstobefound throughout 
the cord, sometimes also m the medulla and cetebrum The 
Site of the most intense change may or may not show softening 
Sometimes there is a slight degree of inflammation of the 
meninges On section of the cord there is usually congestion 
of the grey matter, and sometimes there are scattered bsmoi 
rhages 

hUeroscopieally all the changes described in connection 
«uh myelitis may be met «(th There are degenerative 
changes m the anterior hom cells, loiilirat on of the grey 
matter nitb cells partly leucocytes more especially lympho- 
cytes, partly multiplied neuroglia and connective tissue cells 
Small hsmonhages may be present Degenerative changes 
may also be found in the white matter, but the most obvious 
change is an inflltration of the perivascular lymph sheath of 
the vessels with cells, chiefly lymphocytes There 1$ usually 
a varying amount of inflammator) change m the meninges. 

The later stage of the disease is connected pathologically 
with atrophy of the grey matter, more espeaally of the 
antenor hom, sometimes unilateral, at other times bilateral 
This shnnkage is associated microscopically with a disappear 
ance of the nerve elements and overgrowth of neuroglia 
There is also present a descending degeneration m the motor 
tracts and nerves 

Progressive Mnscnlar Atrophy (diromc antenor poho- 
myehtis) — ^This is a condition which develops in middle life, 
usually m males Overstram, injoiy, eitposure to severe cold 
and infective duease have been put down as causes It is 
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diaractensed by a progressive atrophy of the muscles, 
usually beginning in Iiaad and arm, espxiaUy the right hand 
The primary pathological change is a degeneration with 
atrophy in the anterior hom cells of the grey matter in the 
lower cervical region 

In the disease known as atnyotrttpkie lateral scUront, which 
IS believed by many to be the same condition, in addition to 
the degenerative change in the motor cells, there is sclerosis 
m the crossed pyramidal tracts 

Disseminated or Insnlar Sclerosis ~-This is a disease 
which usually commences in early adult life Nothing 
definite is known os regards its etiology, although in some 
cases an assoaation with acute infective disease has been 
established It is characterised climcally by (j) a spastic 
condition of the limbs associated with weakness , (a) tremon , 
(3) alterations of speech , (4) nystagmus 

As regards the pathelijgjca) anatomy, the lesions are 
usuaUy found in the spinal cord, less frequently m brain, 
pons and medulh, and consist m scattered, grey , transparent 
areas of sclerosis, varying much m sue and shape, and ^vmg 
no relation to any structures or tracts of nerves 

The patches occur ui grey and white matter alike and are 
sharply defined from the surrounding healthy tissue As a 
rule, ascending and descending degenerations are absent 
MtcroseeptcaUy, m the sclerosed areas the medullary sheath 
IS found to have disappeared entirely, although sometimes the 
axis cylinder is still present The place of the degeaenled 
nerve elements has been Ulcen by proliferated neuroglia. 
Ganglion cells persist for long in diseased patches in the 
earlier stages and at the margin of older areas numerous 
granular cells conuining fat globulesare found. The vessels in 
relation to the patches often show aheration, such as pen and 
endjirtentis. 

Locomotor Ataxia {^aia Dorsahi ). — Thu disease has 
a very definite relationship to syphilis It is characterised 
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clinically fay a peculiar stamping gait, absence of knee jerks, 
loss of sense of position, Argyll Robertson pupil, optic 
atrophy, various paralyses, etc 

The changes found in fata] cases of the disease are most 
marked rn the spinal cord, which shows a sclerosis of the 
posterior columns To the naked eye these columns are 
translucent and shrunken There is often thickening of the 
membranes over the posterior portion of the cord On more 
careful examination the distribution of the sclerosis is found 
to vary according to the le\el examined In the common 
\anety, where the change commences in the lumbar region, 
examination of the cord at that level shows degeneration 
m the postero external column Sometimes, m the more 
advanced cases, both postero-extemal and postero-mtemal 
are sclerosed In such cases the upper dorsal and the cervical 
segments show the degeneration mainly in the postero- 
internal tract This is due to the fact that the sensory fibres 
which nin is the posterior columns do so first 20 the postero- 
extemal tract and then gradually pass into the postero- 
internal on tbeir way to the ganglia in the medulla In 
cases of cervical tabes, on the other hand, the change is found 
m the postero external tract m the cervical region In 
combined cervical aod lumbar cases the whole of the posterior 
columns is affected Occasional!) other ascending tracts, 
such as the direct cerebellar and antero lateral ascending are 
implicated 

Mteroscopically, in the sclerosed areas there is found a 
disappearance more or less complete of the axis cyl nders and 
medullary sheaths and a replacement of these by neuroglia. 

In addition, degenerative changes are found m the cells 
of the sp nal ganglia m some cases (see changes in nerve cells, 
P 3 f7) also in the peripheral port ons of the sensory nerves 

Thus there is m tabes a progressive degenerative change 
m the sensory neurons of the cord, most marked in the intra 
medullary fibres of the posterior sensory neuron, followed by 
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a proliferation of the miroglia A$ regards the primary 
change there is great uncertauit) and considerable difference 
of opinion Some regard it as being the sclerosis of the 
posterior columns, others a local meningitis implicating the 
posterior roots as they pass through the meninges and so 
cutting them ofi from their trophic centres Others again 
ssf that the degcaeratma of the cells in the posfenor root 
ganglion is the ffrst lesion 

Hereditar7 Spinal Ataxia (Triedretch’s Alaxia ) — ^Thu 
IS a disease which usually affects seseral members of the 
same fariuly The lesion in the spinal cord is similar to 
that found m tocomotor ataxia but in addition to the 
sclerosis of the postenor coluerns there is a similar change 
m the lateral pans of the cord affecting the crossed pjTamidal 
tracts, sometimes also the direct cerebellar and sntcrcK 
laterai-ascendmg tracts 

EaaUssdose Oherea. —Huntingdon s chorea may be 
defined as an hereditary form of the disease bearing no 
relation to so<alled rheumatic chorea It is often traced 
through several generations, and affects both sexes equally 
The sj'mptoms usually begin about middle life and consist 
of choreic mosements and ataxy with progressisc mental 
enfeeblcment 

The disease is apparently a gliosis, more especnlly of 
certain portions of the central nersous system, but a general 
diminution in size of brain and cord is usually to be noted 
The parts of the brain which are specially implicated ore the 
com olutions of the prefrontal and motor areas, the putamen 
and neighbouring basal ganglu 

There is an increase in the cerebro-spinaJ fluid (exlema] 
hydrocephalus) The meninges may be tbichcncd, but this 
is by no means constantly found, and pachymeningitis 
hxmorrhagica may be present Careful examination of the 
grey matter of the convolutions of the prefrontal and motor 
areas shows a narrowing of these There is atrophy of the 
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grey matter of the basal ganglia, particularly of the putamen 
portion of the lenticular nucleus This shnnkage leads to a 
dilatation of the lateral ventndes with passive increase of 
fluid, or internal hydrocephalus 

Mteroscoptcaily, the change ra the motor cortex can only 
properly be appreciated if section stained on the one hand to 
show the nerve cells and their processes, on the other the 
neuroglia, are compared carefully mnth normal preparations 
from the same regions. When this is done it will be found 
that the third layer of pyramidal cells, known as the giganto- 
pyramidalis, shows more or less marked diminution m its 
ganglionic elements. The cells which remain show a thinning 
of the layer of protoplasm round the nucleus The protoplasm 
stains a uniform dark colour and exhibits no finer structure at 
all In ocher words, the Nissl bodies have lost (heir outline 
and deGnition and the whole cell is atrophied The nuclei 
stain deeply but are ilMehned 

The dentntes of the celts are shrunken and corkscrew like. 
Coincident with this change m the ganglion cells is an increase 
m the neuroglia cells An unstained margin is visible round 
the nuclei of these celts, indicating a vacuolated protoplasm. 
This change is visible m a more or less marked degree 
throughout the motor cortex, but it is m the third or giganto* 
pyramidalis layer that the most pronounced alteration 1$ to be 
observed The vessels of the conex generaUy are thickened 
espeaally as regards the adventitia, and pigment, the result of 
accumulation of products of degeneration in the perivascular 
lymphatics, is to be seen 

Similar changes, sometimes accompanied by small bxmor 
rhages and pigmentation, are found in the basal ganglia, 
notably in the putamen 

Progressive Lentfeolar Degenecatioa (Wilson’s Disease) 
— ^This IS another of those rare and mteresting affections of 
the central nenous system which run in faimhes It has a 
cunous and constant relationship to a form of common 
cirrhosis of the bver It is a disease of adolescence, and the 
cause and nature of the condition arc unknown 
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The change found after death in the central ncnouj 
sj'steni IS a symmetrical degeneratioa of the lenticular nuclei 
« ith secondary degeneration m the tracts passing from them 
The putamcn and the globus pallidus are the structures 
chiefly allected These may show all degrees of disintegra 
tion from a worm eaten appearance to complete cavitation, as 
m cerebral softening As stated, the liscr shons a coane 
fonn of common arrhosis. 

AiieroicejiicaUy, there are found degenerative changes in 
the ganglion cells, t^bich dismtegiate and disappear The 
remaining cells are atrophied and slam deeply The [n)-elin 
sheaths of the fibres are broken up and there are Dumerous 
compound granular corpuscles filled with ht globules At the 
same time there is an overgrowth of ueurogha and a hyaline 
degeneration of the vessel walls. 

Tomonrs 

Tumours of the cord or its membranes are rare Apart 
from tubercle nodules and gummata, the commonest growth 
utheghoou, ne<c( comes the sarcoma Secondrrj growths, 
both sarcomata and carcinomata, are occasionally met with 
Mere common arc tumours in the \ertcbnc — sarcomnu 
and carcinomata — pressuig upon the cord and leading to 
myelitis 


DISEASES OF THE PESIFHERAL NEBVTS 

A’eurtlif, or inflafmnatKm of the nenes, may be due tofi) 
bacteria) poisons such as »o difJithem , (a) chemical poisons 
such as alcohol, arsenic, lead, and gout, (3) trauma, (4)exicn 
sion of inflammation from adjacent parta 

It IS oistomaiy fo disiinguiah two types (0) parenchymatous 
neuntis, ra which the degenerative change m the axis cylm 
ders and roedulhry sheath is the mam thing , (^) mlersi iial 
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neuntis, m which the a«rgrowth of (he (ibraas tissue elements 
of the nerve is the chief process There is m reality no hard 
and fast line between the two types \V'hen the poison is, 
as in diphtheria, rapid in its action, the degenerative change 
predominates , when the poison is, t^e tuberculosis or leprosy, 
slow in Its efiect, the interstitial process is m the ascendant. 

In the more acute cases, beyond some swelling and 
mcreased vascularity of the nerve, there is little to be seen 
with the naked eye In the more chronic types, nodules of 
granulation tissue and fibrous thickening are met with. 

Mtcroseopically, specimens treated with osmic acid will 
show black colouration of the myehn sheath There is 
infiltration of the connective tissue with mfiammatoiy cells, 
more marked in the chronic cases 

Tumours — ^The commonest growth is the fibroma (so called 
neuro-fibroma) Such tumours are often multiple. They occur 
along the distnbution of certain nerves, usually under the 
skin, hut sometimes m the internal organs such as heart, 
stomach, and intestines. This diffuse form of neuro-fibroma 
tosis IS often known as Recklinghausen s disease or fibroma 
molluscum Occasionally the nodules undergo a sarcomatous 
change. 



CHAPTER XII 


DISEASES or BOSES AJn> JOISTS 
DISEASES or BOXES 
RICKETS 

Tins IS essentially & disease of infancy, although the results 
of It tend to persut throughout life The underlying factor 
m Its production is a dehaen^r ol calcareous rnatenol id 
thenenlj formed bone 

The causation of the disease is still obscure, but dcHcient 
amount of lime salts in the food or failure to make use of the 
lime salts already present is, in all probability, the etplanattoa 
of the relative absence of these salts in (he bones Some 
asenbe the condition to defective action of ductless glands, 
rriuch produce on internal seaetion, such os the pituitary 
and suprarenal 

The changes found in the body in coses of nckets are as 
follows — 

t Eniargtmmt^ the AroJwjth prominerce of the pro- 
tuberances of the skull and thmmng of the remainder of 
the bony nails (craniotabes) The fontanelles remain open 
for an unusually long period 

* Eniargemert ef the ef’iftytes ^ iht long bonet enS oj 
iht (osio chondral juncilom The latter condition results 
m the formation of a double tow of nodules, the so-called 
3*6 
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“ rickety rosary ” (Fig 105) On section of one of these 
nodules the line of junction between bone and carti^^o®> which 
should be more or Jess straight, is very irregular and vascular 
3 De/ormalton oj the iory skeleton as a of 

softening associated with the absence of lime salt^ 

(<j) Prominence of the sternum 

(t' Curvature of the spine (kyphosis and sco!i(>s*s) 

(f) Curvature (occasionally fracture) of the bones 
such as the femur Sometimes consequent on tpe bendmg, 
anew formation of bone takes place along the cP°^vity of 
the tibia or femur (buttressing) 

(d) Narrowing of the pelvis antero postenorlf* resulting 
in difficulty dunng parturition Also throwing out of the 
ihac bones 

In addition, there is often abnormal promin^ooe of the 
delajjed. 

MuroseopttaHy there is found at the epiphyses Pf *he bones 
and at the costo-chondral junctions (a) a broadeO’og of the 
lone where the cartilage cells are undergoing multip!’®*'®** • 
the same tune there is irregulanty in the anangerfl^ot of the 
cartilage cells 

ffi) Irregular calcification of the cartilage 

Penetration of blood vessels into the cartilag® 

(rf) Formation of a spongy osteoid tissue with d«po***>0“ of 
lime salts which can be demonstrated as granuls^ material, 
rather than a combination of the hme salts with connective 
tissue to form true bone. 

At the same tune there is a laying down of * layer of 
vascular tissue under the penosteuin wh ch latef undergoes 
ossification. 

OSTEOSIALACIA 

This IS a rare disease, found espeoallj m certai° localities, 
eg the Rhine Valley and Flanders It ts more frequent in 
females and has a defimte relationship to pregnancy 

It 15 stated to have been cured by the rera<’'^ 


ovanes 
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The condition is essentiaU> a dccaiafication of the bony 
trabecula, beginning at the surftce of the bones, wth, at 
the same tine, a tendency to the formation of new bone 
which remains imperfectly calaticd As the result of the 
process of softening and under the influence of pressure, the 
bones become deformed and sometimes fractured 

The pelvic bones, ovnng to the great pressure to which 
they are subjected, are usually the most deformed, with the 
result that there is a crumpling of the bony wall of the pelvis, 
so that the cavity a greatly narrow ed Other bones, such as 
the V ertebim, clavicles, and femur, unde/jo a sunjiar process 
of bending 

INFL\MMAT10\ OF BONE 
Tlie inflammatory process as it occurs m relation to 
bone shows certain peculianues due in peat measure to 
the physical characters of the tissue and to the anatomica] 
arrangement of its constituents 

From the point of view of inflammation, three different 
parts of a bone may !« distinguuhed— (i) Vte ftrtosleum, a 
vascular connecuv e tissue structure which co\ ers the extenor 
of the bone and from which the nouruhing xcsscis enter the 
bone When the periosteum is stopped from the aaderJying 
bone, as it may be artifiaally or by the accumulation of 
exudate, the more superliaal parts of that bone tend to 
undergo necrosis Further, the penosteum has the rapaaty 
of formmg new bone, and under the influence of chronically 
acting poisons this function u stimulated (s) Tkf Ixme 
ftsel/is a ngid non-espansiWe tissue, dependent lor its nourish 
ment upon the x'essels which pass into u from penos'eum 
and medulla. When it is the scat of the more acute types of 
inflammation, the exudate from the vessels, unable to mfil 
tratc the ngid tissue around, accumulates and presses upon 
the vessels, thus leading to necrosis of the bone In the less 
acute types of inflammation, probably in order tJat there 
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may be space for the inflammatoiy reacbon, the hard re 
sutmg bone is exca\ated by means o! lar^e cells (osteo- 
clasts) This rarefacbon of the bone is Lnonn variously as 
osteo-porosis or canes (3) The tneiuHa or "bone marrow, also 
a vascular tissue, having as its funcboa the nounshment of 
the bone and also the formation and destruction of blood 

When inflammabon attacks bones the process usually 
commences in one or other of the vascular structures — 
penosteum or medulla, by far most commonly m the latter 
As the process extends, it tends to involve the other structures, 
so that penosbbs usually accompanies osteomyelitis and 
vice terra 

As the inflammatory conditions of bone are more common 
in childhood, the relationship of the primary focus to the 
epiphysis IS important The mfeebon takes place usually m 
that portion of the diaphysis which abuts upon the epiphj'seal 
cartilage This is the point where the growth of bone 15 
most active and where blood vesseU are most numerous 

The causaboa of tlie mfiammatory process may be (i) 
injury, (a) organisms such as the pjogemc coca, B typhosus, 
B fuJerewienr, the organism of syphihs, etc. 

Three processes are found going on, often side by side, in 
inflammabon of bone (i) Netrosts or death of bone , (2) 
Nrw farmaltOH of bone w hich is often hard (sclerosis) but may 
be porous , (3) Rarefaction of the prc-cxisbng of newly formed 
bone (osteo porosis or canes) In the case of the mote acutely 
aelmg trrilanls the necrouc process tends to predominate, 
owing to the tendency for exudate to accumulate and to 
obhterate > esseb and separate penosteum In the case of the 
more chromcaUy acting potions — prolonged coccal mfeebon, 
tuberculosis and syphilis — the rarefying process is met with 
along with new formation of bone This laymg down of new 
bone IS merely a modificabon of fibrosis or interstibal mflam 
mation due to the fact that the new connecbve bssue contains 
bone formmg elements. 
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Acute Osteoinyelitls. — This condition soirctiioes occurs 
dunng the course of spcafic fevers, but often occurs spontane* 
ously Young children arc particolarlj susceptible Some- 
times there is a history of an injury to the bone, at otlier 
times the disease arises without any such predisposinfr cau5r 
The condition is an organismat one, ifu/Ayforerruj 
aureut bemg verj commonly present, but other 
sirepioucci, and B typhosus ait occasionally found The 
organisms reach the tone marrow by way of the blood 
stream, hanng been absorbed from the throat or intestinal 
tract or other focus of infection They deposit thanselies 
in the vascular, growing area of the duphysis which is in 
immediate contact with the epiphyseal cartflage The area 
of marrow invoUed show-s congestion of lU vessels, purulent 
mfiltration, and ftemorrhages Sometimes localis^ areas 
of suppuration (abscesses) develop m the bone From the 
meduIU the inflacnmatofy process passes by way of the 
Aversun eamals to the penosiewn, where pus arcuirjJaies, 
raising the membrane from the underlying bone In this way 
iteerostt, more or less extensive, may occur to the shaft of the 
bone with formabon of septeslra Sometimes the epiphyses 
and joints are involved Reaction of the bone-formwg tissue 
b^ins after the acute stage is owr and the pus has been 
evacuated or has found its way to the surface An mi-eJu 
enun or envelope of new bone fonns around the original 
sliaft, and if the uifection persist the chronic stage of the pro- 
cess ensues 

Owmg to the occurrence of thrombosis in the veins m the 
neighbourhood and subsequent infecUve softening of the 
thrombi, metastatic ahceites and septic tnJarcU may fonn 
in other parts and organs, cspeoally in the lungs, ptn 
cotiiiis IS not an uncommon accompaniment of acute osteo- 
mj elitis, the infection being corned by the blood 

The bones most frequently aflected are the femur, libs, 
and humerus, the order of frequency, according to Fraser, 
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being as follows upper end of tibia, lower end of femur, 
lower end of tibia, upper end of bmnems Other bones may 
be the seat of the change by extension of inflammation from 
neighbouring parts, e g the bones of the skull or finger m 
cases of septic wounds Rarely the vertebras maj be affected 

Chronic Osteomyelitia — Healing of the mflamed focus 
may occur spontaneously, or, as is most usually the case, the 
diseased area may be removed by the surgeon, and healing 
result At other tunes the inffammatoiy change persists 
Organisms remain in portions of dead bone (sequestra), and 
the irritation is kept up From such foci a purulent dis 
charge is constantly flowing, which finds its way to the surface 
by openings in the bone (cloacs) and sinuses in the soft 
parts At the same tune the periosteum, kept m a constant 
state of proliferation, forms new bone which may enclose the 
sequestra or dead areas, forming what is called a “ new case " 
This new bone usually has a spongy character but may be 
dense ^ig xo6) 

Waxy disease is not infrequently found m relation to 
chronic suppurative coudipons of bone 

Tabercnlosis of Bose —Tuberculous disease of bones u 
met with more espeaally m young children, t e in growmg 
t^nes, although the results of such disease are often seen in 
the adult. A large percentage of cases are due to mfection 
mth the bovine type of the tubercle bacillus The otgatusm 
may reach the bone by the blood stream or by the lymphatics. 
In the latter instance the ptimaty focus is usually the synovial 
membrane of a neighbounng )oint The bones mostfrequently 
involved are the vertebral (Fig 107), femora, the tarsal and 
carpal bones, and the nbs 

The condition mav begin in the intenor of the bone, 
usually in the cancellous tissue at the ends (m the case of the 
long bones) or, much less frequently, in the periosteum 
It appears first as a grey translucent area surrounded by a 
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%’ascular zone This area ^cads, gradjaJl^ alsorbinj the 
bone, and so produang earcfartion or canes. At tJie same 
time, 0 nng to the imtation of the focus new ^ 

lad dovi-n in the noghbourbood, paiticularl) under the 
penosteun In njMdl> ;ffcgressive casa, largely owing to 
oblitcralne changes in the tesscis but also due to the action 
o( the tubercle poison necrosif ol larger or smallff areas of 
bone occurs with formitioa of sequestra. 

The diange may spread to the surrounding parts and a 
tuberculous (so<aIlcd cold *) abscess develop In the tissues. 
This IS particularly the case in tuberculosis of the vertebra*, 
tctropharj-ngcal abscess occurring in connection »jth cervical 
disease, psoas abscess m relation toiumbardiseas^^Fig 107} 
Sometimes the focus infects the spinal cord, setting up « 
toetungius. 

Deformity of bone frequentlj fellows tuberculous ducsse 
This u more especially seen in tuberculosis of the spme. 

Syphilis of Sose —Bone ma> be the seat of disease both 
in congerutal and acquired s)‘philis 

In congenital sj-pblis the disease shows itself chicSyat the 
ends of the long bones m tl c part where ossification is taking 
place (sypAifi/ic epipfiysi/ii) The line of calqfirotion is 
broader and more irregular than nonnal The result of this 
B an interference with growth l««ling to a form of dwarfing 
In the acquired form of the disease the lesion is essentially 
gummatous Such gununata may occur in the periosteum 
or in the medulla of the bone. The process ma) ^ found in 
any part of the skeleton, bat it u commonest m the tibia, 
ulna, sternum and calvanum Underneath the gumtna there 
IS erosion of the bone which has, in the case of the calvanum, 
a charactenstic circular appearance (errema mm}) 

Sometimes thickenings occur m tlie bones (lon^ and flat) 
leading to the formation of raised areas (sj-philipc codes) 
The newly formed bone is in these eases very dense 
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Osteitis Deformans (Paget’s disease of bone) —This is a 
rare disease of advanced life 

There is a general thickening of such bones as the tibise 
clavicles, skuU, and vertebra The bones are at the same 
time spongy and relatively light, althenigh the medullary 
cavity IS narrowed from the formation of new bone Owmg 
to the softness of the bones deformity occurs, particularly 
ID bones, such as the lower extremities, spine and clavicles, 
which are subjected to pressure 

Acromegaly, a condition caused by disease of the pituitary 
gland, IS associated with an enlargement of certain bones, 
eg the lower jaw, bones of the face, hands and feet Tlie 
enlargement is due to a laymg down of new bone as well as 
to a thickenmg of the penosteum 

Tumonra of Bone — Of simple tumours, osteomata, 
ehoniromala, and firamata are met with 

Of malignant growths, sarcomata of various kinds occur 
pmnanl) — osieo'sareomala (Fig 108), thondro-sareomaia, 
myelotd sareomata (Fig 109), and myelomata 

Secondary deposits of carcuioma are occasionally met, 
particularly m carcmoma of the breast and prostate 

DISEASES OP JOINTS 
INFLAWIATION (ARTHRITIS) 

Acute Arthritis 

I Non suppuraiioe — ^This is found following injury and 
m connection with acute rheumatism The joints most 
frequently affected are the knee, shoulder, and ankle Several 
jomts are usually attacked at one tune The inflammation 
is m the tissues around as well as in the joints themselves 
The latter show swellmg of the synovial membrane and the 
presence of a tbm yellowish fluid which contains usually 
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relatively few leucocytes although pus occasronally forms 
From the inflamed sj^oml membrane (not from the flu d as a 
rule) miuaeoeait r/iaimaliait can in some cases be cuUivited 

2 Suppuralr^e Arlf-rttts ~~-Tlas may occur in the course 
of a pyarmia the o^nisim being convejed b> the blood, 
or infection may talc pbee directly, due to a penetrating 
nound or inflammation tn bone or neighbouring tissues 
The genus found are the p}C'genic coca, more especial}} 
slreploeoca and gonocoret 

The synovial membrane u snoUen and its vessels injected 
The jomt contains more or less purulent fluid, often nixed 
wth blood. In the more severe forms, particularly the 
gonococcal, there u destruction of the cartilages of the bones. 

Tohercnlona Disease — Tuberculosis may commence m 
the synovial membrane of the joint or it may spread from the 
adjacent bone 

In a well marked case of joint disease there is a general 
jiallor of the tissues in the neighbourhood There u wcie 
increase of sjtiovuI fluid which u serofibruious and occas on 
ally purulent the sjmov'ul membrane is thickened, some* 
umes with the formauon of fringes The cartilage is eroded 
through the tnirasion of granubtion tissue from the margins 
of the bones. There may be canes or sequeslrurn formation 
tn the exposed bone In advanced cases the tendons and 
ligaments in connection with the joint are mriltrated with 
tubercle The joints most commonly aflected ere hip, knee, 
elbow and ankle The condition may heal, with the result 
that ankylosis frequently occurs. 

Dheumatoli ArthritU. — This u a disease which is 
found most frequently in females The small joints of the 
hands and feet are usually first affected Later on those of 
the elbow and knee are mvolved The joints show a fusiform 
swclhng and contain excess of clear synovoal fluid The 
synonal membrane w swolttn and congested, and even n 
llie early stage, there may be some CbnfLition and destruo 
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UOD of curtHage The coodition is not often found m Uie 
post mortem room in the early stage 

In the later stages of the disease, erosion of cartilage with 
ebumation or pohshmg of the bone laid l^e, also new forma 
tion of bone at the margins of the ]oint ^ppm^.are character 
istically present. At the same time there is marked deformity 
as well as restriction of movement, doc both to the hppmg 
of the bones and to the formation of fibrous tissue between 
them 

Gout — This condition should be looked for specially m the 
metatarsophalangeal jomt of the great toe It shows itself 
by deposits of opaque wlate matenal (salts of unc and) 
m the cartilage and m advanced cases m Lgaments and 
soft tissues There 15 chronic infiammation m the tissues 
around 

Oh&rcotB Disease of Joints ^This is a rare condition, 
found somebmes m tndividoals suQenng from locomotor 
ats»a and syringomyelia There is a great eolaigement of 
the ]omt due to the accumulation of fluid in it, also increased 
mobility There is later destruction of the cartilage, bones 
and ligaments, the condition being, however, painless The 
synonal membrane is thickened, and may show villous 
outgrowths. 
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DISEASES or THE SErRODLCnvE OSCASS AND VAUMAX1 
GLAND— DISEASES Of FSECNaNCY 

DISEASES OP THE OVARIES 

The appearances of the ovary lo mcnstnntmg nomcn shout J 
be carefull) diflerentiated from those seen in it sease 

The oijan u swollen and v-ascular, and hrmon’hagjc areis 
occur in it Occasionally severe himorrhagc may ovrur 
mto thepentaneal ant} Stmluifeffrpcrij lutta, mtli tbnr 
)elIow colour and characteristic wavy outline, should be 
distinguished from tumours 

In acute inflammations of the peritoneum the ovanes and 
tubes participate in the inflammator) condition and often 
show marked vasculancy This should not be mishlen for 
endcnce of pnnw} innaromation m these organs. In old age 
the organs undergo atrophy The capsule becomes thickened 
and shrivelled 

Tamoars— The ovary u one of lie organs in which 
tumours are MccedmgJ} common As a rule such lunoun 
are cj'Stic. 

Single occasionaJfy occur from dilatation of a Craaiian 

follicle ^Iitary cj'sts also develop sometimes from the 
parovarium 

Comfound Cysiif Adenoirc —This u a common tumour 
whicli may attain an enormous iiie. It consists of a number 
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of rounded or irregularly shaped spaces endosing a translucent 
or transparent gelatinous oi seim-aolid mattnal containing 
vanous mucmous constituents Not infrequently small 
papHlomatous ingrowths are found mthin the cysts which 
divide and subdivide UTien such are present the term 
papiUiJerous cysiaienoma is applied Such a tumour, like the 
similar one found m the breast may undergo a malignant 
transformation When these cystic tumours of the ovary 
rupture they sometimes give nse to the formation of immense 
numbers of secondary growths scattered through the pen 
toneum 

For microscopic appearances see pp 359, 360 

Dermoid Cyzts (Teratomala) — ^The ovary is the commonest 
site for this type of tumour They vary much m size 
They ate recognised by the soapy looking contents mixed 
with hair and containing often teeUi, cartilage, bone, etc 
(Fig 10a) 

Fibromata occasionally occur in the ovary, also Jibro’ 
saremala which may attam a large sue 

DISEASES OF THE FALLOPIAN TT7BES 

Salpingitis -~Two types of this condition are met with, 
VIZ gonococcal and tuberculous In the former the tubes 
are thickened and dilated, and contain creamy or cheesy- 
looking pus, which in many cases is found to be stenie 

In the tuberculous type there is a similar dilatation, thicken 
ing and tortuosity JIuiutc grey tubercles may be visible 
in the walls , the contents are often caserns These two 
conditions are sometimes to he differentiated only on micro 
scopic ticamination 

BoUi give nse to localised pcntomtis with adhesions, and 
both may be the starting point of a generalised inflammation 
of the peritoneum 

The Fallopian tube is the commonest site for tlie occur 



338 DISEASES OF THE REPRODUCTIVX ORCANS 

Tenc« of ectopic gestation. Death occurs from rupture and 
hxrnoiThage into the pentoneai ca\it> 


DIBEASE3 or THE UTEEUB 

The Jtw oj At uttrus should in all cases be measured and 
Its canty ini estigated for dc» eloping osTim or foetus 

Thronbosis is the oteriso veins u a constant occumnee 
after partuntton Occasionally portions of such thrombi are 
earned away, and produce fatal pulmonary embolism 
Sometimes, after operations on the utnais or ovanrs, a 
similar acadent may occur In such cases the emboh may 
originate Irooi vesscb in the neighbourhood of the removed 
growth or organ or from the abdomina] wound 

Aeste EiidometrltU.-~Thu condiuon is a not uncommon 
cause of death iQ puerperal eases The disease ts an lafectne 
one, due as a rule to a iUtpiomm A gram negative coccus 
not unlike the gonococcus has been recently desenbed as 
occurring in the uterus m such cases 

Ihe organ is of coune enbrgcd The intenor has a grey 
appearance, o» mg to the presence of *ep tic sloughs in Uic a all 
TTiere is usually a foul ©dour Khni from the soft necrotic 
interior show immense numbers of organisms, among them 
slreplMocn Tlic utenne veins are filled with thrombi, which 
may be undergoing septic sofienmg 'wplic infarcts are not 
uncommonly present in the lungs 

Organs su^ os liver, tidnc)^ and litart show extreme 
cloudy swfUing Acute pentoiutis localised to the neighbour 
hood of the uterus or generalised throughout the pentoneum 
may be present 

MtcretNpie<il!f, the Inocmost (*onMn of the urerire wi’l 
shows necrosis, hutnerous germs of variont tirds are present. 
Farther from the lumen the « enre musric >s mil rued with 
Inflammatory cells, and ihtotnhi are found in the vesiels , in 
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this position m suitably stained specimens sireptocoCA are 
usually the only organisms seen 

Chronic Endometritis — Two types of this condition 
are commonly distmguished : (i) glandular endometntis, (2) 
interstitial endometritis 

I. Glandular eniamtintis is also called glandular hyper- 
plasia, It IS questionable whether this condition is m rer^ty 
an inflammatory one There is little or no evidence of 
inflammation from the microscopic point of view The 
main change is a hyperplasia of the gland elements of the 
endometrium It probably represents the persistence of a 
stage in the menstrual cyde 

The uterus is enlarged and its mucous membrane thick 
ened, vascular and spCngy Polypoid outgrowths may be 
associated 

Mieroseepu Appeara/uet — Sections of the utenne wall show 
gland aani more or less regularly arranged, but often tortuous 
and sometimes dilated, between which 1$ a delicate stroma of 
connective tissue The gland acmi may often be seen pene 
trating the muscular uall for some distance, so that the con 
dition may be confused with an adeno carcinoma of the utenne 
wall. The gland cells are, however, only a single layer in 
thickness, and are arranged regularly upon a basement mem 
bnne, nltbough there is sometimes shedding of the cells 

Sections of curettmgs from a case of this kind present a 
similar appearance 

2 Jnlerslilial endometritis is often combined with chronic 
metntis It has been called flbrosis uten The uterus is 
larger, firmer, and heavier than normaf 

Microscopically, cureCtings show a dense fibrous stroma, 
m which the vessels are thickened The gland aani are 
usually few m number and widet)r separated from one another 

Tuberculosis of the uterus is a rare condition It may 
occur as an cndomctntis with the development of ragged 
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caseous walls, or fibro-caseous nodules may occur in the wall 
of the uterus which is usuall) considerably tiuckeied 

Tumours — Of simple growths the firo-myomi (lao- 
mj’oma), or tumour composed of non stnped muscle and 
fibrous tissue, IS the commonest (Fig 104) A full description 
IS found under Tumours, p 354 

Of mabgnant growths the carcinoma is very common- 
Two mam types are found — 

I Squamous epitbetioma occumng ui the cervix 
». Columnarcellcoronomaoccumngmthebodyorceivuc. 

DISEASES or THE PLAOENTA 
laljsrcts, areas ol necrosis in the pfacents, are not 
uncommon They are best developed m cases of eclampsia. 
They appear as opaque white or pale )enow areas, 
more or less wedge sh3ped,and towards the maternal surface 
They are caused by thrombosis m the intervillous blood 
spaces 

Fibrosla.— Under the influence of the syphilitic \irus the 
placenta becomes larger, firmer, and paler, and may present 
A dull, greasy appeannee (sec jk 3^S)- 

hUcntoptcallj, the cbononic viHi are foond to be thicker 
and show a marked decrease in ibe number of vessels. In the 
thickened slroma are numerous round and spindle shaped cetli. 

Tnmonrs.— //) d/ittJifcrm cr t etteular tnoU er tnyxoma of tf^e 
ehonen is a condition in which chononic villi become greatly 
enbrged and odematous The tumour shows immense 
numbers of translucent globular masses like white currants, 
varying much in sire, strong upon thin filaments It may 
become malignant, passing mto the condition known as 
chonon-epiihelioma ^ 379) 

Aftcrosetfuttlly, the globjlar misses show the structure of 
nyiomatous lusae, hence ibt term myto/na of the chonon. 
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There is at the same lime proliferation of the covering epithelial 
layers — syncytium and Langhans* layer. 

ChoTion~epithelioma is a tumour formatioa which, like the 
preceding, has a distinct rdationship to pregnancy and 
abortion. Its appearance and nature are discussed under 
Tumours (p. 379). It is associated with the development of 
secondary growths, particularly in the lung. 

' DISEASES OP PREONANOT AND THE PUERPESIUM 
• WHICH MAT BE FATAL 

It is convenient to discuss here some of the diseases of' 
pregnancy and the puerperium which may be seen in the fesl- 
mortem room. Pregnant and puerperal women may, of course, 
die of intercunent dbeases of various kinds. Thus, heart 
disease and kidney dbease are not uncommonly a cause of 
death under such circumstances. There are, however, certain 
conditions more directly assodated with the pregnant state 
which may prove fatal. 

In the first place there is ectopic gestation. When an 
ovum develops in a situation other than the uterus, such 
as the Fallopian tubes or ovary, death not infrequently 
occurs from hsmorrhage into the peritoneal cavity. 

Buptore of the uterus may occur during pregnancy or 
during labour, with resulting fatal bsmorrhage. 

Puksonary emboHsm has already been alluded to as a 
cause of sudden death after labour. 

Chorea gravidaium may prove fatal. In a case which came 
under the author’s notice recently there was present — what 
is usually found in any fatal case of chorea — acute simple 
endocarditb of the mitral valve. 

Puerperal fever, one of the commonest causes of death 
after labour, has already been dealt with under Dbeases of 
the Uterus (acute endometritis) (p. 338). 
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Eyperemesis OraTjd&nim or Pemlcloas Vciaitinf ef 
PrtgnJUicj — ^This condition of severe and sometimes fatal 
vomiting developing during pregnancy is bebev ed by aulhon 
ties to be toxaemic m ongm, and probably all ed to such 
diseases as eclampsia and acute liver atrophy In many 
cases lesions of the bvet, similar to those occurring in the 
latter disease, are found In some cases the liver shows a 
fatty degeneration of an extreme degree , m others there are 
areas of necrosis similar to those found m eclampsia, but 
instead of being situated at the periphery of the lobule, as 
in that disease, they occur m the centre Degenerative 
changes of a type similar to those in eclampsia are found in 
the kidney "^e condition is assooated with a high ammoma 
co-efficient in the unne, and them u a corresponding marled 
reduction in the output of urea 

Acute Ideer Atrophy — At already stated, there ts a 
distinct relationship between this condition and the pregnant 
stale For a descnption of the lesions found in the liver see 
P 33* 

Eclampsia.— This u perhaps tlie commonest cause of 
death in such cases The duease may prove fatal either 
dunng pregnanc} or after the birth of the child It ii 
associated clinically with more or less marked albumumna 
(sometimes also blood and casts) and with the occurrence 
of fits 

Tlie cause of the condition u at present uacenam 

As regards the fvsl mffrUm fisJmg] in fatal coses of the 
disease, these vary considerably m different cases Tliere 
are, however, certain appearances found with considerable 
constancy. Post morUm ekaufts arc often specially well 
marked There B often a general telerie lint of the shn 
(Edema of the subcutaneous tissues may be present 
Lxcess of fluid m the pentonral, {deuial, and pcncardial sacs 
IS also a fairlj constant finding The heart muscle is pale 
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and soft The organs whidi show the most constant changes 
are the hver and kidneys 

The appearances in the hver when well marked are exceed- 
mgly characteristic The organ is usually somewhat enlarged 
The surface has a dark red appearance, either m whole or in 
part from the occurrence of more or less extensive subcapsular 
tuEmorrhage In consistence it is usually soft The cut 
surface shows a yellow appearance, mth hasmorrhages 
scattered through the substance, chiefly m the portal spaces 
The necrotic areas, so charactenstically present when sections 
are exammed under the microscope, are, as a rule, too small 
to be seen by the naked eye Occasionally the hver may 
show the appearances of cloudy swelhng and early fatty 
change without the occurrence of haemorrhages 

Mxcroseapt tally, there are found (t) changes in the hver 
cells charactensnc of cloudy snelhng, (i) more or less marked 
fatty change intensified round the necrotic foci , (3) areas of 
focal necrosis somewhat similar to those found in typhoid fever 
ID which the liver cells have undeigone extreme degenerative 
changes They are swollen and Vacuolated, or have broken 
down and disappeared Fatty change is not as a rule present 
in the cells within such foa Endothelial cells and leucocytes 
are present along with red blood corpuscles These necrotic 
foci are found chiefly at the margin of the lobules , (4) areas 
of harmorihage in which the ussue is infiltrated with red blood 
corpuscles 

Changes in the Kidney — ^As prev ously stated, there is in 
the unne distinct evidence that the kidney is damaged, that, 
in other words, a degree of acute nephritis is present But 
even in cases where the unne shows most mdications of 
disease comparatively httle change may be found ra the 
kidney itself, more especially nucroacopicaliy The organ is 
somewhat enlarged and pale On section, the cortex u 
swollen and tends to stand up above the lev el of the medulla 
(Fig 83). The colour of the oiitex is a pale yellow. 
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occasionally with hxmotrhages scattered through it In 
consistence the organ is solter than usual Unless the ease 
u complicated with chronic renal dueasc, the capsule stops 
perfectly, leaving a smooth, pale surface 

Micnwfitcally, as already indicated, ihe changes are Jets 
marked than one would have etpected from the examination 
oftheunne There is (i) always more or less evidence of 
cloudy swelling of the renal cpiihctial cells, especially of ihe 
cells lining the convoluted tubules. ( 2 ) There is more or 
less fatty change in these cells, but this is never very marked 
(j) There is a certain amount ol shedding (catarrh) of these 
cells With a massing of the shed cells la the collecciog tuboles. 
{ 4 ) There may be escape of red cells into the tubules. 

The appearances are, m short, those of marked cloudy 
swelling or of an acute catanhal nephnits, and, as already 
stated, between these two conditions there is noie/yhard and 
fast liae. 

It should be remembered in eeeneetion with the micro- 
scopic appearances of the kidneys that a degree of cloudy 
swelling (toxic change) is practically constantly found m 
pregnancy 

As already mentioned, infarcts m the placenta are speoaliy 
frequent in cases o( eclampsia. 


DISEASES OF THE hlAhIMABT GLAND 
Little need be said in such a treatise about diseases of the 
mammary gland Owing to their bemg readily removable, 
growths of the gland are seldom seen pcot mortem 

Acute infUmmatory eondltloiu (emit mtsfiUs) with 
abscess formation are not unconmon. 

Chronic Inflamsiatloa (eArmte tnlertUhal mesli/<r) is 
difficult to distinguish dinioilly and by the naked eye from 
comnoma. It occurs as a hard mass, lU defined, in the 
substance of the gland On section it appears os white- 
looking tissue radiatirg through the titty tissue of the brrast 
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Microscopically , the condition is charactensed by the develop 
tnent of a large amount of well fomed fibrous tissue with 
isolated islands of gland tissue scattered through it Cysts 
formed by dilated gland acmi are often present 

TnberctilosU is occasionally met with in the form of 
multiple caseous foa surrounded with fibrous tissue scattered 
through the gland substance 

Tomonrs — The mammary gland is one of the organs in 
which tumour formatioa is most common No doubt this 
is due to the fact that the breast is periodically undergoing 
hypertrophy and mvolution and also to the imtauon to which 
it IS subjected from trauma and acute inflammatory processes 
Sxmph lumours, such as adenoma and cystic adenoma, 
are dealt ivith among tumours under these headings (p 359) 
Caranoinata are dealt with under adeso-caranomata 
Although pnmary caremomata of the breast are seldom 
met with m the post mortem room, the secondary deposits 
are frequently seen They may occur m the lungs (Fig 
55), or disseminated through the body, olten showing a 
marked preference for bone 


DISEASES OF THE TESTICLE 

Such diseases do not often come under the notice of the 
pathologist m the post mortem room. 

Tuberculosis of the testicle is not infrequently 
assoaated with generalised tuberdc and with tubercle of the 
gemto-unnary tract The condition tends to develop first 
in the epididymis and may remaiQ localised there 

Syphilis — ^Two chief types of syphilis are found m the 
testicle 

1 Gummaia —These are firm white or yellow caseous 
Incasing rrrasstswYachhavcto be distmguished Irom sarcomata 

2 InlersMial Inflammation or Ftbrosts — h slight degree 
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of tJus u not unojmmonly met wjtb e%en in cases which 
show few other mamfestatums of the disease Bands of white 
fibrous tissue are seen running through the characterutic 
slightly brownish tinged soft testicular substance 

Tmnouja — Sareema u the commonest tumour of the 
testicle It is often of the large round cell type, end m appear 
ance (owing to accompanying necrosis) someumes resembles 
a gumma Such tumours arc rarely seen m the post mortem 
room, but the recurrences in the retropentoneal glands may 
be met Such recurrent sarcomata may attam a brge sue 

DIBSASES OP THE PROSTATE 

The prostate u one of the most important glands in the 
body from the pathologiotl point of view, and this for two 
reasons First because it so commonly undergoes enlarge* 
metit tn later life, and secondly because any increase ut sire 
obstructs the urethral channel and leads to accurnulation of 
unne m the bladder, and to \anous sequels m\‘oU’ing both 
bladder and kidnep 

Normally the prostate measures 36 by 30 by 18 mto , and 
weighs about 20 grammes It is usually stated to consut of 
three lobes, two lateral and one medun lobe It is enlarge* 
ment of the middle lobe which leads to the most senoui results 

Hypertrophy — To what extent the simple enlargement 
which the gland so consuntly undergoes tn old age u to be 
forded as a hypertrophy and to what extent »t is a neoplasm 
« doubtful In many cases the enlargement being more or 
less unilorm, it is probably merely hypertrophy In other 
instances there is a localis^ projecuon of one or other part, 
usually the middle lobe, when the appearances are much more 
m keeping with those of » tumour formation From the 
microscopic point of new there u no pronounced difference 
between the normal gland and the enlarged one There u 
hyperplasia of all the gland elements, both epithelial and 
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interstitial, the mterglandulftt tissue consisting of fibrous 
strands intermixed with nonstnpcd muscle and often 
showing areas of round cell infiltration The gland acim arc 
freciuently dilated and cystic, and show the formation of 
intra acinous projections The Imuig epithelium is cubical 
or columnar The concretions known as corpora amylacea 
are \'ery constantly present, although they probably do not 
occur m such large numbers as in the normal gland They 
appear as round or os'al bodies with concentric lamination not 
unlike starch grams 

As soon as the enlargement obstructs the urethral canal 
thickening of the bladder wall takes place, and usually also 
dilatation With further increase in size of the prostate the 
bladder fails to empty itself completely at each urmation, and 
the passage of mstruments may be necessary m order to 
fitoire relief This “ catheter life ” exposes the patient to 
the nsk of mfection with germs, and this sooner or later occurs 
Thus cystitis is superadded with the nsk of an ascending 
infection mTolviiig the pelvu of the kidney^ and the kidneys 
themselves (suppurative pyelonepbntis) Sometunes a bi* 
lateral distention of the ureters and double hydronephrosis 
follows upon the dilatation of the bladder 

Acute Prostatitis mayoccur massociation with gonorrhoea 
or as a result of the formation of a false passage m cathetensa 
tion of the urinary bladder It may also be due to blood 
infection, or may be the result of spread of mflammation from 
rectum or bladder Abscess formation may result, and owing 
to thrombosis and septic softening of thrombi in the veins 
py»mia often supervenes 

Tumonis of the prostate are very common if one includes 
all the localised enlargements already mentioned under 
hypertrophy, classifying them as adenomata or cystic adeno- 
mata True tumours also occur Caremomata are common 
either in the form of sarrhous or encephaloid cancers They 
form a frequent complication of the simple enlargement, and 
they show a speaal tendency to form raetastases in bones 



CHAPTER XIV 
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TuitouKS tnay be pnnurOy duulcd mta (i) Simply and (j) 
llalignant. There u actually no very hard and f^ut Lne 
between the two ^aneiiea, certain tumoun being Ir^ maltg* 
nant than others Moreoter, a simple tumour may become 
malignant On the whole, howem, the distinction » suffi- 
aentJy w-ell marked to sene as a buu for classificatjon 

21>f fflft'pbftVrgnat; bttmwi two types 

IS that the simple tumour u tneaptuUi, t r u mor\; or less 
sharply defined from the tissues ta its immediate neighbour- 
hood, while tiie malignant tumour tnfMra'et suT>oonding\"'*' 
tissues and erodes structores such as blood vessel] The 
tendency to recur when removed, and to produce nrtorrdrrr 
or secondary growths, both characters belonging to malignant 
tumours, are explained by this character ol inrillrahon 

In deciding in a given instance whether a tumour ij lijapie 
or malignant, certain points should be attended to 

1 rostUon — Tumours of the intestine are usually 
malignant, wlJlc m the case of the uterus the cornmoncst 
tumour IS the simple myoma 

2 Stit — On the wliole a large tumour is more hkely to 
be malignant than a small one, idthough there are notable 
exceptions to this 

3 Vtieralion — An ulcerating tumour is mucJi rooje hkely 
to be malignant than simple 
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^v;l4 Necrosis — Necrotic changes are more frequently met 
with irTmalignant growths, owing to their tendencyto over- 
grow their hiood supply and Irom other causes 

5 HcBmorrhage is much more frequently met with around 
and m malignant growths, owing to their capacity to erode 
blood vessels, and owing to the fact that their own blood 
vessels are thin walled and badly supported 

6 Infltrahon of the surrounding parts, as already m- 
dicated, is characteristic of malignant growths, while the 
simple tumour is, as a rule, well defined 

7 Occurrence ej Melasiases — If such are present the 
tumour is malignant It should be borne in mind, however, 
that simple tumours, such as the myoma of the uterus, may 
be multiple 

llicroscoptc points of distinction between the two groups 
arc as follows ^ a. n. 

1 Resemblance to Hoatol^om Normal Tissue ~^Tlus is 
much more charactenstic of simple growths Malignant 
growths deviate more or less markedly from the normal 
tissues which they represent They tend to resemble more 
closely the embryonic equivalent of the tusue 

2 Character of Cells —The cells of mahgnant growths 
tend to be larger and to vary ui size and shape Their nuclei 
also are larger and often multiple Mitotic figures are fre- 

Y quently numerous in mahgnant growths and may show 
aberran t types, such as multipolar division 

3 JnJUtratton of surroundmg tissues is again a micro 
scopic character of malignant growths, while simple tumours 
are encapsuled Assoaated with this diaiacter is the tendency 
to erode blood vessels and other nonnal structures 

4 Inflammatory changes tn the tissues around are found in 
connection with malignant growths, while simple tumours 
excite little reaction 

5 Necrosis is again moie charactenstic of the mahgnant 
type than of the simple 
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6 JJammhage ijjore or less Mtcnsjve « charactembc 

of malignant grow ths and is due as a rule to escape of red 
blood cells from thui walled imperfectly de\elop^ blood 
vessels, but may also be due to erosion of vessels by cancer 
cells r<c-'~ I* 

7 Relation oj Epitkdtal Cells to Stroma — In glandular 
ttsmaurs cl the sinsplt type a fusement membrane is vsaslly 
present In maligniinl growths this is absent 

In the following descnption of the common tumour 
^ ^ formations no ebboraie system of clsssiGcation is adopted 
Any such sj-stcm of classification must of necessit) be tenta 
tive, pending the ducovery of the cause of tumour gronth 
Further, exceptions to rules arc so frequently met with in 
relation to neoplasms that the most elaborate system breaks 
dowTi at many points unfess each tumour be placed in a 
category by itself 

In addition to the pathological names m common use for 
tumours there are Some terms emplojcd more particularly 
b> duiioans, which require definition 

Polvfus or folyp u a term applied to any ma$t_gro»mg 
from a mucous surface an3 attaAcd to it b> a narrow stafk 
SucTT^lypi are to be found in the nose, rectum, bbdder, and 
uterus They >-ary much m structure, some, tg the nasal 
polypus, consists merely of cedcroaious mucous membrane, 
othen are papillomata, myomata, or adenomata 

Aim// IS a name gnen to two types of growth whiclioccur 
onlKc iktff the angtoma and the pigmenietl mole The 
terra is denved /rom a Latin ward meaning birth mart 
Ifence its application to two diffcreot conditions 

Molejs used for a form ol birth^madc found on the skin 
which u deeply pigmented with melanin and sometimes 
coi ered witli hairs It is also employ cd in the term h) datidi 
form mole to characterise a degeneratiie or neopLisuc 
condition of tbc dionomc \-2Ii which sometimes occurs n 
pregnancy 
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A. SIMPU: TOMOUBS 
Tmootuis composed of Fibrons Tissue 

FibromA —This is a tumour composed of connective- 
tissue cells and fibres Two types, soft and hard, are 
distinguished, according as the cells or the fibres prc 
dominate 

Sites — They may arise anywhere where there is con 
nective tissue, — cutis, fascia, periosteum, dura mater, sub- 
mucous tissue, pharynx, and nose (polypi) They are also 
common as nunute growths m the medulla of the kidney 
Sometimes they occur in connection with scars (cheloids) 
heurqfibromatosts is a form of multiple fibroma occumng 
m relation to the nerves of the skin or, more rarely, the 
mtemal organs The name of Recklinghausen’s disease is 
often given to the condition The tumours occur along the 
course of the nerve trunks, and show, as a rule, the structure 
of soft fibromas Sarcomatous change may occur in them, 
especially m the deeper seated varieties Tumours of the 
medullary portion of the suprarenal glands as well as 
p^montation of the skin are sometimes associated with the 
disease Xanthoma is a small brow-nish yellow tumour, 
often multiple, which occurs chiefly m the eyelid It may 
be congenital, but more often develops late m life, some 
times m association with jaundice and diabetes There is 
a difference of opmion as to the exact nature of the con 
dition, but it would appear to be a fibrous tissue formation 
with storage of Iipoid material m the cells 

Appearance — Usually a well defined rounded or lobulated 
and encapsuled nodule, soft or hard, firm m consistence, pink 
or white, the softer type tending to be pink, from its greater 
vasailanty The cut sufiacc sometimes 'has a watered silk 
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appearance. Degenerative changes, such as m)Ttomatous, 
cedematous, calcareous, are sometimes met with 

Mtcrotccfieallyt the appearances are those nf ordinal) 
connective tissue Sometimes the cells predominate, at other 
times the intercellular mateii-U, according as the tumour is of 
the hard or soft variety The cells are usually spindle shaped, 
bat la lie more cellaittr types may he rounded The inter 
cellular material consists of wavy colligenous fibres, stainmg 
deep red with eosin and aith aad fuchsin. 


Toaoon composed of Myxomatoss Tissue 
MjrxonuL— This is a somewhat rare tumour composed of 
mucoid or myTcomatous tissue, an embryonic form of con 
necteve tissue The umbiiical cord « tirgeJy composed of 
such tissue Certain connective tissue tumours— fibromata, 
fibro-injomau, chondromata— art not infrtnuently in part 
composed of myxomatous tissue Wbm occumng in relation 
to tumours composed of mote adult tissue, the change u 
regarded as a degenerative one 

Stiff ’^Stich tumoun may be found m any of the aif» in 
which fibromata occur , most omnonly in subcutaneous 
and submucous ti^e Kot mfrtquentlj such growths 
showa tendenc) to difluse themselves and invade surrcaimjjng 
structures, such are to be regarded as sarcomata. The 
placental or hydatid mole is often classified as a myxoma 
(myxoma of the chonon, p. jso). 

Appeorarui -^trf soft and gelatinous, rot infrequently 
the roatcnal when numpubted forming long stnngs Trans- 
lucent, sometimes with mmulc himonhages 

Mtcrcicc/' ful/f, the growth a found to be made op cl 
rounded, spindle shaped and branching celts, widely separjied 
from one another The malcnat between the cells is hanwv 
gencous or shghlly fibnltaicd, and usually sums very faintly 
\ esvels arc of course present and bxmorrhages may be found. 
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Tumours composed of Tissue 

Lipoma — Sties — Subcutaneous tissue, cspcaally parts 
liable to pressure, eg shoulders, buttocks, wall of large 
bowel, kidney, rarely brauu 

Appearance — Such tumours vary much m size, may be 
very mmute, occasionally \ ery large, are usually lobulated, 
and resemble fatty tissue 

Mtcroseopieally, they consist of adipose tissue with bands of 
supporting fibrous tissue carrying blood vessels All stages m 
development of fat cell are found from fibrous tissue cell, with 
minute globule of fat, up to cell uith merely thin nm of proto- 
plasm and nucleus pressed aside by large fat globule. Crystals 
of fatty aads are often present in the cells 

Tumours composed of Cartilage 

Ohoudroma. — A tumour composed of cartilage either 
hyaline or fibro-cartilage 

StUs —It ts occasionally found growing from cartQage of 
nb or larynx (ecchondror.a) more usually m relation to 
bone or m the interior of glands such as piarotid, testicle 
(enchondrotna) One of the commonest sites is the penos* 
teum of long bones, especially at the ends of the metacarpals 
and phalanges 

Appearance — It is a rounded or lobulated tumour, firm 
and elastic, surrounded with a fibrous capsule which sends 
m trabeculx between the lobules Not infrequently it shows 
calcification or soft areas of myxomatous degeneration 

Hftcroscopically, the tumour is found to consist of lobules of 
cartilaginous material composed of rounded or branched 
cartilage cells lying m spaces between which is a matrix, 
sometimes homogeneous, at other times Gbnilated, occasionally 
inyxometous Calcified areas nbicb take on the luematoxyhn 
stain deeply are not infrequently met nith. The tumour is 
surrounded with a connectne tissue caqsole carrying, blood 
vessels, prolongations of which dip dono between the lobules 

»3 
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varieties are distinguished (r) the com 
laaf t-^F-^ igmated ivory exostosis found in connection with 
the bones of the skull , (2) the spongy osteoma, in which the 
bony trabeculae are thinner and more widely separated 
The exostoses found in connection with the attachment of 
muscles are probably not true tumours They are mare of 
the nature of hypertrophies of bony tissue, 1 e ossification 
followmg trauma or irritation 

Tamours composed of Mnscle 

Myoma —Two vaneties are distinguished (r) the rkaido- 
myma or tumour composed of stuped muscle fibres, which 
IS very rare, usually congenital and commonly malignant 
(sarcomatous) It is found lo the kidney and testicle, and is 
due to mclusion of portions of the lumbar muscles (s) 
Lamyoma, a very common tumour composed of nos stnp^ 
muscle fibres 

Leiomyomata arc found by far most frequently 
growing m the wall of the uterus They may nlso occur 
in other positions where non-stnped muscle is found, such as 
the alimentary tract, more especially the esophagus, also 
bladder and prostate 

Appiarantt — In the uterus the tumours arc frequently 
multiple They vary greatly m size, from somethmg just 
visible by the unaid^ eye to a tumour the size of a fetal 
head They are most frequent m the body of the uterus 
but also occur m the cervix 

Three vaneties arc distinguished according to the position 
in the uterme wall, viz (i) mtramural, (2) subserous, when 
projecting into the pentoneaj cavity and covered with pen 
toneum over the greater part of its surface , (3) submucous, 
when projecting into the cavityof the uterus (Fig 104). 
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The tumours are rounded and well defined from the 
neighbouring muscle On the cut surface they are usually 
pink in colour and show an appearance like watered silk 
or balls of cotton Degenerative changes are common m 
myomata, eg myxomatous diange, calaiication and a 
necrotic change known as “ ted softening " 

Mtcrosa^ic Appearance — ^The tumour does not differ in 
any essential respect from the normal uterine wall tissue. It is 
composed of bundles of (i) non stnped muscle fibres running 
m all directions and therefore in sections cut sometimes longi 
tudmally, sometimes obliquely, sometimes transversely, (2) 
fibrous tissue running between the bundles and between the 
individual fibres. So markedly does tbis fibrous element 
enter into the composition of the tumour that the term “ fibro- 
myoma * « often employed In the myomata found \n the 
oesophagus the amount of fibrous tissue is much less The 
individual muscle fibres when cut longitudinally are elongated 
often sinuous structures with similarly elongated nuclei The 
fibrous tissue often showsdegenerative changes (i)myxciDatous, 
(3) hyaline, (3) calcareous Bloodvessels with well-developed 
walls are always present Sometimes gland aani are scattered 
through the fibro-muscular tumour (adeno-myoma) 

Toxnotirs composed of Vascular Tissue 

Angtoina — ^Two primary varieties may be distinguished, 
VIZ (t) haemangioma, (s) lymphangioma , a further sub 
division of each vanety into (a) ptexiform or capillary, and 
(J) cavernous may be made 

ani Appearance — Hamangtomabi are most usually 
found m relation to skm or mucous membrane They may 
be merely areas of purple ojlour, the so-called ‘ port wine 
stams,” or they may project and may even be pendulous 
They are always dark red m colour and are often pulsatile 
These cutaneous angiomata most usually belong to the pfexi- 
form vanety, but may be cavernous The ca\ emous type is 
most common in the liver, but may occur m relation to the 
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membranes of the brain and ui the skin It appears as a 
dark purple area, more or less wedge shaped, immediately 
under the capsule of the organ (Fjg 76) The condition is 
much more common m the ox than to man Lymphansiomalu 
are found m relation to skm and tongue They are probably 
always congenital and mostly belong to the cavernous type 

Microscopic Apptaranctt — ( 1) Capillary An^oma —Instead 
of the dense fibrous tissue of the cutis, great numbers ol 
minute spaces lined vrnh fairly targe endothelial cells are 
found Some of these spaces contain blood, others are empty 
Between the cap Hanes there is more or less loose connective 
tissue. 

(2) Cavernous Angtoma —In this type, large spaces are 
tounA lined with spindle-shaped endoihelia) cells and filled aiib 
blood, sometimes with throinbi The walls of the spaces are 
formed of well-developed fibrous tissue 

Tumoun composed of Lymphoid Tissue 
Lymphoma —A simple lymphoma is a rare tumour, usually 
small and solitary Microscopically, it has the appearance 
of normal lymphoid tissue, having a capsule, a reticulum in 
^hich are large numbers of lyropboc^es also endothebal 
cells The condition is very difficult to distinguish from 
mere hypertrophy of lymphoid tissue The malignant type, 
lymphosarcoma, is more common and much more important. 

Tnmoun composed of Keuroglia 
Ohoma — Such tumours, aming as they do from the 
neuroblast, are epiblastic m ongm 

Sties — They are found m the brain, retina and spinal 
cord 

Appearance — As a rule they are not well defined, but 
me^e into the sunoumfing brain substance They vary 
much ta size, may be opaque or translucent, white or pmk. 
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A slow growing, simple type is TecDgniscd,but manyo! them 
hav e the characters ol imlignant growths and may be called 
gho sarcomata (see p 313) Hsemorrhages frequently occur 
into their substance 

Mtcroscoptcally, such tumours are formed of small round cells 
uith branching prolongations (spider celb) the latter forming a 
felted meshaork between the cells In the case of the retinal 
glioma, the branching processes may be absent Vessels are 
present which are often thin walled and may niptur^ leading 
to hxmorrhages 


Epithelial Tnmouis 

Such tumours, in addition to their epithelial elements, 
alwajs possess a greater or smaller amount of supporting 
fibrous tissue stroma 

I PapiUoroa. — This is a tumour projecting from an epi 
thehum-covered surface, composed of connective tissue and 
epithelial cells Two types, (a) squamous papilloma and (i) 
mucous papilloma, may be dbtuiguished according to the 
type of epithelial surface from which the tumour grows 

(d) Sqtianwus faptUomata — StUs — These are found in 
relation to skin, mouth, larynx, pharynx, oesophagus or 
vagina 

Appearance —They consist of a senes of projections com 
posed of a connectiv e tissue core carrying blood vessels and 
a covenng of squamous epithelium The epithelium is 
frequently much thickened and the dead material tends 
to accumulate between the prolon^tions The skin 
papilloma or ordinary wart is sometimes congenital It is 
commonest in childhood and is often infective, being prob- 
ably due to some nucro-o^nism One of the mfective 
{»pillomata, the venereal wart, is found m relation to the 
gemtals Some are due to the irritation of diemicals, such 
as paraffin MoUuscum cordagtosum is a condition appearing 
as small red elevations, affecting more especially the skin 
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of the head, face end hands The elevations break dowTi 
in the centre and dischaige a dieesy jnatenaL The disease 13 
regarded as being due to some germ not yet discovered 

Microicojiic Apptaranat — The connective tissue core con 
taming vessels is seen m places in connection with the cutis. 
In other places there are isolated rounded areas of fibrous 
tissue produced bv the cutting transversely of one of the finger 
like processes Upon this connective tissue is placed the 
epithelium which corresponds to the stratified epitbeJium 0/ 
the skin and like it shows differentiation into layers The 
epithelium shows a sharp line of demarkation from the 
subjacent connective tissue Occasionally whorl like masses 
of comified epithelium are seen simuhtmg the "cel! nests" of 
cancers, but these are boned in ibe thick layer of epitheliam 
and do not penetrate the fibrous stroma. 

(6) Mueifut paptUomala — StUs — These may grow from 
any mucous m«mbrane->alunenury canal, bile ducts, bladder, 
pelvis of kidney Some of these are undoubtedly due to 
organisms, via. the condition knonm as coccidiosis, which 
IS a papillomatous condition of the bQe ducts, found specially 
in the rabbit, due to a protozooa->tbe cocaciium oviforme. 
A somewhat similar coodition m the stomach of the rat is 
due to the presence of a small oematode 

Appearanct — In structure the mucous papilloma consists 
of a slender connective tissue core carrying blood vessels, 
and covered by a layer of epithelium which may be columnar, 
cubical or transitional, accordii^ to the site One of the 
commonest sites /or this type is the bladder, where the growth 
consists of numerous delicate processes fomunga sca-anemone- 
hke mass 

Microscopic Appearances — A connective tissue core of 
great delicacy, carrying Wood vessels, dividing and again 
dividing, IS seen m connection with the submucous coat of the 
viscus if the section be accurately through Ihe root of the 
tumour Many of the branches ate, however, cut transversely 
Upon this connective lissue core is placed the epithelium 
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which may be transitional (in the case of the bladder) show 
ing numerous layers of elongated epithelial cells tending to 
become loosened and to separate in the more superfiaal 
layers. In the case of the intestinal and bile duct papilloma 
the epithelial cells are ctdumnar Mitotic hgures are often 
numerous in the cells of the villous papilloma of the bladder 

2 Adenoma is the term applied to a simple tumour com 
posed oj gland elements Such tumours contain, in addition 
to the epithelial gland cells, a larger or smaller amount of 
supporting fibrous tissue In this connective tissue the 
nutrient vessels run When the fibrous tissue is large m 
amount, the terra fibro-adenoma is used Often the gland 
acmi in the tumour become dilated (cystic adenoma) 
Occasionally (breast and ovanan adenomata) within the 
cysts there is a papillomatous development of the epithelial 
elements supported by fibrous tissue (j/apiUtferous cystic 
adenometi Such tumours are generally regarded as bemg oi 
doubtful simphaty 

Sties —Any gland may be the site of ongin of an adenoma 
The commonest site for such tumours is undoubtedly the 
mammary gland The prostate, thyroid, liver and other 
glands may be the seats of similar tumours 

Appearance —Such tumours are round or lobulated, 
irary much in size, and are surrounded by a fibrous capsule 
so that they are readily sheUed out The colour is white or 
pink, and on section mmute clear foci representing groups 
of gland acmi may be seen Cysts are often present 
Another common site for adenomata is the ovary, forming 
the so-called compound cystic adenoma The cysts are 
often very large and contain mucinous matenal 

MicroscoptcaSly, the essential parts of the tumour are (i) 
gland acini lined with epithelium, resembling that of the gland 
from which the tumour ans« set upon abasement membrane 
Secretion may be present, colloid matenal in the case of 
tumours of the thyroid gland, mucinous material in the 
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compound cystic ovanan tumour The acmi are not in. 
frequently dilated, forming cysts of various sire Intracystic 
papillomatous projections also covered with epithelium may be 
found, and in the case of the breast tumours small rounded 
masses of fibrous tissue, tJ>e soolled miracanahcular fibromafa 
The epithelium m the case of the ovarian tumours is markedly 
columnar m type. 

(2J Fibrous supporting tissue, which vanes much in amount, 
sometimes, m the case of the fibro-adenomata, occurring la 
large bands which separate the groups of gland acmi widely 
from one another Running in this connective tissue stroma 
are the blood vessels of the tumour, as a rule, well developed. 

B MAUONANT TUMOUKS 
The general characten of malignant growths and the 
points wherein they differ from the simple tumour have 
already been discussed The chief diaractenstic of such 
growtltf ts the tendency to tnvade normal stnicturesj so that 
they xnfUlrale the tissues in which they arise and tend to 
erode blood and lymph vessels, and to pass by these in the 
form of tumour emboli to other parts of the body 

The term cancer is sometimes used genencally for such 
growths, but the pathologist usually reserves that term for 
the epithelial type of malignant growth 

Microscopically, the malignant tumour is characterised by 
an imperfect repetition of the normal tissues IVhereas the 
simple growth resembles, in many cases very closely, the 
normal adult tissue from which it anses, the malignant tumour 
shows cons derable deviation from the homologous normal 
tissue It tends to resemble m many instances the embryonic 
type of the tissue. Hence the use of the term •• atypical ' m 
relation to them 

Just as simple tumours may be divided primarily into (i) 
those arising from and composed of connective tissue and (2) 
those arising from and partly composed of epithelial tissue, 
so in the case of the m^ignant growths we may distinguish 
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a connective tissue and an epithelial group The former 
are sarcomata, the latter earanomaia or true cancers, 

SARCOMATA 

These are tumours which are essentially cellular, 
contain a minimal amount oj tnterceUular material The cells 
are of the connective tissue type and are embryonic, 1 e 
imperfectly differentiated So that what appears to be the 
most advanced stage of development of which the tumour 
rpll s are capable corresponds with an early stage m the 
development of a ffbrous tissue cell from the primitive round 
connective tissue corpuscle 

Under normal circumstances, either durmg development 
or m the course of the laying down of new tissue in the 
process of heahng, the connective tissue corpuscle passes 
from a small round cell with small round, relatively large, 
nucleus and small amount of protoplasm to the large round 
cell with abundant protoplasm The cell then becomes oval 
and eventually spindle shaped Subsequently from the 
protoplasm there are spht off collagenous fibnls which form 
the mtercellular material 

In this type of growth the cell which has taken on tumour 
characters may stop at any one of these stages and subse 
quentiy reproduce celb 0! a similar stage of development 
and no other type Seldom does it occur that the fully- 
developed type of connective tissue cell is found in the 
sarcomata It is usually the more pnnutive types which are 
found Occasionally a tumour which shows a high degree 
of differentiation may on recurring exhibit a differentiation 
of a less high degree Thus a tumour with the characters of 
a fibroma may on recumng (recurrent fibroid) assume the 
characters of a sarcoma 

As the name sarcoma indicates, such tumours are ffesh- 
‘dxe Jis a rdie ‘fney ^orm 'large masses di opaque w’mte or 
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faintly pink matenal Necrotic areas are not infrequently 
present, and hamorrhages are very common Certain types 
are very vascular (angiosarcomau) and some develop pig 
ment (melanotic sarcomata) 

In consistence sarcomata are ojmmonly soft, sometimes 
diffluent, and often show areas of more marked softening 
They are, however, sometimes firm and may even be bard 
Like other forms of mal^nant growth, they show a marked 
tendency to infiltrate and thus are seldom encapsuled 

Although, as already stated, they tend to stop short of the 
fully-developed form of the connective tissue from which 
they anse, such tumours not mfrcqoently reach a fair degree 
of differenhation of tissue Thus those ansmg from cartilage 
tend to produce cartilage, those ansmg from bone produce 
bone-bke tissue, those ansmg from muscle nay produce 
muscle cells, and so on This difierentiation forms a basis 
for classification Hence we speak of chondro-sarcomata, 
osteo-sarcomata, etc A majority of these tumours, however, 
merely exhibit the vanous stages of development of the 
connective tissue cel! In order to classify them we use such 
terms as small round cell sarcoma, large round cell sarcoma, 
small spindle cell sarcoma, large spindle cell, fibro-sarcoma, 
mixed cell sarcoma 

As a rule, the less differentiated the type of cell composmg 
the tumour the more malignant it is Thus the small round 
cell saicoma is one of the most maligTiant types Sometimes 
a tumour starts by being simple but becomes malignant, 
either a portion of the growth assuming the malignant type, 
or the whole tumour, as m the so-called recurrent fibroid, 
becoming more and more mabgnant at each recurrence This 
prepares one for the fact that ttere are degrees ef malignancy 

Sarcomata very commonly produce metaslases Such 
nietastatic growths are found not so frequently m lymph 
glands as in the internal oigans Hence the statement that 
these tumoun spread more by the blood than bj the lymph 
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channels This is true up to a certain point, but there are 
exceptions, particularly m the case of the melanotic tumour 
which often spreads by the lymphatics 

As regards sites of origin, such growths may anse m any 
part of tte bodym which connective tissue is found, and th« 
means anywhere at all There are, Iwwever, cectam parts 
and tissues more commonly affected than others Thus, 
subcutaneous tissue, mtermuscular septa, fasciae, perios- 
teum, bone, lymph glands are common sites of ongm As 
regards the secondary deposits, these occur more commonly 
m the lung than m any other organ (see p 186) 


Types of Sarcomata 

Small Boond Cell Sarcoma — This is a white, grey or 
pink, solt, sometimes diRluent tumour, found pnmanly m 
connection with subcutaneous tissue, bone, muscles, bram 
testicle, and secondarily anywhere, but most commonly m the 
kngs Hsmonbages and areas of necrosis are frequent 
The tumour is one of the most tnabgoant types known 

Mtcroseopically, such tumours are composed of small round 
cells closely packed, with scanty protoplasm and small dark 
staming nuclei The cells resemble very closely the lympho- 
cyte of the blood and lymph glands The intercellular 
matenal is scanty, granular or slightly fihnllated The vessels 
are tbm walled, often consisting of a single layer of cells 
HarmorrhageS and areas of necrosis are frequent 

The so-called Lymphosarcoma may be regarded as a sub- 
vanety of the above It onginates in lymphoid tissue, 
very commonly the lymphatic glands of the mediastinum, 
and IS very malignant In appearance it resembles other 
types of sanxima (Fig 5^ 

Mtcrvscepicatljr, such tumo irs are composed m large part ol 
small round lymphocyte like cells with rather more intercellular 
Tnaternli'tnaD mine tatse di ine oriiinary type o'l smiL rounh 
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cell sarcoma There is often a fair number of larger flattened 
or polygonal cells, represenUng the endothelial elements 0/ 
lymphoid tissue. Occasionally this larger type of cell is the 
predominant one (endotbelioina) 

Laxge Bound Cell Sarcoma. — These tumotirs hare much 
the same appearance as the above, but tend to be on the 
whole firmer in consistence The sites of ongm are also 
much the same, but the testicle, pharynx and postenor nares 
and muscle are perhaps more commonly affected 

Microscopteally^ as in the previous type, the tumour is 
composed essentially of cells, but there is more mtercellolar 
matenal, and the flbnls of which it is composed are thicLer 
The ceils are of course larger, rounded or polygonal with 
more abundant protoplasm and a nucleus with a wider-meshed 
network, hence staioiag less deeply Areas of necrosis and 
hsemorrbages are common The vessels are better developed. 
Sometimes the cells have an alveolar arrangement 

fttnaii Spindle Cell Sarcoma. — Such tumours resemble 
the preceding but are more benign 

Mtcrcsupualfy, the tumour is composed of small oat shaped 
cells arranged irregularly in bundles The cells represent a 
further stage m the development of the connective tissue 
corpuscle. The vessels are, however, Jtill very imperfectly 
formed 

Largo Spindle Cell SaKoma — In this type the fas 
aculation may be visible to the naked eye The tumour 
bears considerable resemblance to a fibroma It is, more- 
o%er, firmer than most other types Such tumours occur m 
relation to penosteuro, jniisdes, mamma, or ovary 

MiCTOscoptcally, the cells arc arranged in bundles There 
IS a considerable amount of intercelhilar flbnllated material, 
and the vessels are fairly well supported It is difficult in 
many instances to differentiate such growths from cellular 
fibromaU The cells tend, however, to be larger and to vary 
more in sue, and mitotic figures are often present 
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From the microscopic point of view it is a malUr of great 
difficulty m many instances, especially when only a minute 
portion of tissue is avjulaWt, to itjftrenliate suck tumours 
from granulation tissue Nothing less than long expenence 
will enable the pathologist to do this «i many cases The 
point to attend to is the imifornuty of type m the cells 
In the case of granulation tissue all st^s of development of 
the fibrous tissue cell will be met with, whereas in the case 
of the sarcoma the cells tend to be all of one type, round or 
spindle, as the case may be 

Mixed Celt Sarcomata are met with occasionally. In 
such, m addition to round and spmdie cells, giant cells 
(multmucleated masses of protoplasm) are often found 

To this type belongs the myeloid or giant cell sarcoma 
found m relation to bone 

Sites — Such tumours occur in young subjects, chiefly m 
the upper end of the tibia and fll^, the lower end of the 
femur and m the lower jaw (malignant ^uhs, Fig 109) 

Appearance —These tumours are slow growing and show 
gener^ty a low degree of malignancy They do not tend to 
produce metastasis and rarely recur when removed They 
grow from the interior of Uie bone, distending and thinn ing 
the overlymg bony tissue They show the appearances of 
sarcomata generally, but h®morrhagcs are speci^Iy frequent. 

Microscopically, myeloid sarcomata are usually composed 
of spmdie shaped cells with large muUmudeated masses of 
protoplasm scattered more or less regularly through them. 
These giant cells are sometimes absent over considerable areas 
They may be difl'erentiated from the giant cells of tuberculosis 
by their nuclei occumflg all through the cell, especially in the 
centre, whereas the tubercle giant cell has its nuclei arranged 
m a zone at the margin Hasmorrhagcs are frequent 

Olio-aarcoma is a type found in the central nervous 
system and retina It is the malignant analogue of the 
g'lioma and resem’dies it in appearance (see p 313} 
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Sarcomata sometimes show a greater amount of di Serentia 
tion of tissue Those arising m connection with bone may show 
a tendency to form cartilage (chondro sarcoma) or bone 
(osteo-sarcoma) or a nuxtnre of the two Such tissue only 
imperfectly reproduces the ^ructare of its normal homologue 
The cartilage is very uregufar and has a marked tendency 
to undergo myxomatous change The bony tissue is only 
imperfectly formed, the calcareous matenal being deposited in 
rather than combined with the intercellular tissue Necrosis 
and haemorrhage are promment features of such tumours 

Endothelioma — StUs — This is a term of somewhat 
indefinite significance apphed to tumours occurring in 
connection with serous membranes such as the pleura, 
pentoneum and dura mater, but also in other parts of the 
body in relation to lymph and blood channels and lymph 
glands Apparently they may ongmate in any position 
where connective tissue tends to assume a flattened 
character 10 consequence of forming a lining to a channel, 
space or cavity 

Appi(xranc « — Such tumours have the characten and 
appearances of sarcomata >0 genera) 

MtcTVtcoptcally, the chief charactensticis a tendency for the 
cells to group themselves so as (o form rounded or irregularly 
shaped spaces into which the flattened or polygonal cells pro> 
ject Owing to the above-raenUoned m croscoptc appearances 
the term alveolar sarcoma is often applied to these tumoura 

Fenthelioxna is a term applied to a neoplasm m which 
there is whorl like anaagement of the constituent cells 
round a central blood or lymph space, the cells being of a 
flattened or polygonal shape Such tumours are found, 
speaaUy m the central nervous system, growmg from the 
membranes of the bnun or cord Sometimes m the centres 
of these whorls of cells instead of a space there may be a 
ma ss of calcareous ciatenaL Such tumours hate been 
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called Psammomata or "bram sand tumours " They occur 
m relation to the cerebral meninges and ventricles 

Angiosarcoma. — Qosely related to the above are malig* 
nant growths m which spaces containing blood are tbe 
pnnapal feature The spaces are luted with endothelial 
like cells Such tumours have of course a very vascular 
appearance They are not uncommon in the bram, and are 
found occasionally m the spleen 

Myelomata are tumours which anse from one or other 
of the blood forming elements m the bone marrow The 
cells composing them arc rounded or polygonal and may 
resemble the mjelocyte, lymphocyte, nucleated red cell or 
plasma cell They occur as multiple white masses m the 
mtenot of bones such as steinuro, nbs, spinal column, skull, 
femur, humerus They destroy and distend the bone, 
leading sometimes to spontaneous fracture In the unne a 
peculiar form of albumose (Bence>Jones albumose) is son\e 
times found m such cases 

MELANOTIC TUMOURS 

Melonm pigment occurs normally m the deeper cells of 
the stratum Matpghii Subjacent to these, m tbe cutis vera, 
are certain spmdle-shaped cells which may contain pigment 
and which are known as chromaiophore cells IVhether these 
cells elaborate the pigment from tbe blood or bear it to other 
destinations from the epithelial cells is uncertain Similar 
pigment is also found in the choroid and in the ins The 
chemical cliamcteis of the pigment vary somewhat according 
to the site, but as a rule it contam» a considerable quantity 
of sulphur and little or no iron In colour, under the micro 
scope, the pigment \’anes from yellow to dark brown To 
the naked eye it usually appears almost black 
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figmeated Moles — These are congemtal melanotic 
tumours of a simple type which are also sometimes known as 
" nEvi ” They are exceedingly common occur on almost 
any part of the skm sur&ce, and seldom give nse to trouble, 
although they occasionally become malignant They con 
sist of the enlarged papillae of the skin, which may project 
considerably, are usually more or less deeply pigmented with 
melanin, and may have hairs growing from them 

Afic/weepteally, t)>e enlarj^ement of ihe papilLe is found to 
be due to collection of epidieloid cells with relatively large 
pale staining nuclei These are often known as 'nxvus cells" 
and their origin is a much debated point. Some regard them 
as rounded chromatophore cells, others as cells of epithelial 
nature. They contain melanin pigment in varying amount, 
and masses of similar pigment are also found outside the cell 
groups The use of the (enn nxvus is perhaps unfortunate in 
view of (he employment of that term for angiomas of the skm 
But there is no very clear line between the two types of growth, 
the pigmented moles sometimes showing blood channels, 

MELANOTIC SARCOMATA AND CARCINOMATA 

The exact position from the point of view of classification 
of many of these melanotic tumours » uncertain Some 
have the microscopic characters of sarcomata of the spindle 
cell type In others the cells are polygonal, and others again 
have the appearance of epithehomata Pigmented meso 
blastic cells are found in the choroid and ins, and, as we have 
seen, cells resembling connective-tissue corpuscles (chromato* 
phore cells) arc found in the cutis, but whether these latter 
form the onpn of melmiotic tumours is uncertain The 
pigment-containing cells m the ptpnented moles are also of 
uncertain nature llanyof thesemclanotic tumoura probably 
arise from the cells in the deeper layers of the stratum 
Jfalpighu, and are therefore of epithelial origin and should 
be (dassified with the caianoinata 
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Si/« — TumouTs -nhich contain melanin are met vath 
primarily in connection with the sJtrt (particularly m 
relation to pigmented moles) and with the eye Sewindary 
deposits occur specially m lympkattc glands and in the liver 
Such tumours, as a rule, are exceedingly malignant in the 
sense that secondary growths may occur early when the 
primary tumour is mmute 

Appeararue — The appearance of such tumours is very 
characteristic owing to the presence of the melanin, which 
imparts a dark brown to black colour to the growth The 
pigment may, how ever, be present only m parts, the pigment- 
free areas having the appearance of an ordinary sarcoma 
The student should be careful not to fall into the error of 
calling a neoplasm m the lung, where carbon pigment is 
nonnally present, melanotic. 

Mterotecpteally, $ucb tumours, as already stated, vary 
considerably The cells may be spindle shaped, polygonal or 
epithelioid. The pigment is present within the ceUs and in 
masses outside Considerable areas of ibe tumour may have 
no pigment present at all The pigment 1$ yellow to dark 
brown 10 colour and is exceedingly resistant to reagents of all 
kinds. For its demonsuation sections of the tumour should 
be stained in the nuclear dye {eg hatmaiein) only The cells 
often have an alieolar arrangement 

Pigment of a yellow, brown, or black appearance occurs 
m tumours other than melanotic growths Attention has 
already been drawn to the fact that tumours of the lung 
and mediastmum inevitably show pigmented areas of a 
black colour due to carbon T^iraouis with old hiemonhagic 
foa in them are likewise pigmented The pigment is yellow 
or brown m colour due to deposit of hEematoidin There is 
little likelihood o! the student mistaking these for melanotic 
growths except under the microscope, as the pigment is 
smaJi U5. %siswsiS. auii fneabsad > 0 . tha. t/t 

the hasmorrhage It should be noted further that the pig 
ment resulting from hEmotrh^e is lighter in colour, yellow 

24 
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r5therL§i^[^3if>'kjD#own, and it is sometimes in the Iona 
'Sf^ttcaiJarcsfystab, whereas melanin pigment is always 
amorphous 

CARCIKOMATA OR CANCERS 

These art mari|Ka»t tummtrs, Ike essenltal consliUient oj 
vihxch Ji epithelium In addition to the epithelmra there is 
always a greater or smaller amount of connective tissue stroma , 
which Supports the epithelial elements and m which run the 
nutrient vessels This stroma is derived in part from the 
prt-existing tissue of the area in which the tumour occurs, 
to a much greater extent it is a new development from the 
fibrous tissue of the host It is this occurrence of two 
distinct types of tissue — epithelial elements and supporting 
connective tissue scafibMing— which distinguishes this type 
of malignant growth from sarcomata In the otse of the 
fatter the cells tend to be aH of one type and are diffusely 
arranged 

Inasmuch as there are two mam types of epithelmm— 
(i) the stratified squamous type, covering slun and lining 
rrouth and eesopha^s, (*) the glandular type, covering the 
mtestinc and forming the secreting elements of glands — so 
there are two mam types of caremoroata (i) Squamous 
epitbehomata, (a) Adeno-caremomata 

The characters of these tumouia are those of malignant 
growths in general The mam underlying property is that 
of tmfostan oJ the wnwl tissues Sometimes, m the case 
of a tumour of a surface sodi as the skin or of a lining 
membrane of a viscus such as the bowel, enlargement may 
take place mainly by projection of the growth Such an 
appearance often receives the name fungatmg' tumour 
(Fig 69 ) As a rule, however, the tumour grows chiefly by 
penetrating the healthy tissues around 

When growing on one of the surfaces— skin or bowel — 
ulceration of the growth very soon occun This leads to 
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invasion oJ orgatiisms and absorption o{ toxins an inipoTtant 
factor in the production of the cachexia of cancer 

The erosion of the tissues by the cancer cell elements 
leads to titvaston of lymph and blood-vessels It is chiefly by 
the former that carcmomata spread, so that the secondary 
deposits are to be soagbt for first of all in the nearest 
lymphatic glands Spread may also occur by way of (he 
bloodstream, secondary foa occurring in the mtemal organs 
such as liver and lungs 

This invasion by the cancer cells is resented by the normal 
tissues, with the result that an inflammatory reaction of a 
subacute type occurs in the tissues at the growing margins of 
such growths This inflammatory reaction mamfests itself 
by an infiltration of the tissues wth small round cells similar 
in appearance to the lyinphoc>tes of the blood but m reality 
of diverse origin 

The metasiases resemble as a rule the primary growth fairly 
closely They show the same division into epithelial elements 
and supporting fibrous tissue The tendency is, however, 
for the epithelial elements to show less marked diflereotiation 
Thus m squamous epitheliomata the secondary deposits 
may show little or no tendency to conufication and formation 
of cell nests 

The cancer tells themselves vary greatly in shape and 
appearance As a rule they tend to be larger than their 
normal homologues They may show evidence of secretory 
activity when they anse from glandular epithelium This is 
indicated by vacuolation of the cells and by the accumulation 
of mucinous or colloid material ui the gland spaces They 
do not preserve the normal relationship mth their surroundings 
Thus groups of gland cells have no basement membrane 
Instead of the normal sm^e layer of cells forming an acmus 
there are often several layers 

hUlotic figures are often numerousj^l^»numl»r being 
taken as a measure of the rapiditypf^{^*^Qx£hpf{h|]^mour 
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The iigures are frequenlly abnomal, showing multipolar 
division The chromosomes arc more often heterotypical 
(i e rounded instead of V-shaped— a condition charactenstic 
of the stage of maturation of the sescual cells) than is the 
case in the cell dividing nOTmaUy 

Various forms of tHeiztsiattt are commonly met with in 
the cancer cells These are known as “ cancer bodiw,” and 
have from time to time been taken as representmg parasites 
of vanous types They are produced by the phagocytic 
activity of the cells taking up leucocytes, other cancer cells, 
red blood corpuscles, etc They appear as rounded bodies, 
usually with a distinct space surrounding them Other 
bodies occurring mainly between the ceUs, usually in groups, 
are found They are known as Russell s fuchsin bodies, and 
probably represent hyaline degenerations of cells or segrega 
tions of albutmnous matenal 

Carunomata occur (i) at or near the onSces of the body- 
lip, tongue, rectum, vagina, (a) at points where nonnkly 
there is narrowing of a canal— pylorus, ileo ejscal valve, 
( 3 ) at points where a canal changes its direction— hepatic, 
splenic, simoid flexures of large intestine , ( 4 ) in glands such 
as the mammary, and m o^ans such as the uterus, which 
are penodically undergoing hypertrophy and involution In 
other words, there is a marked assoaation of cancer with 
chronic irritation of various kinds 

The lumeurs commonly grooo from a nn|le centre The 
vanous prolongations of the growth will be found all to 
radiate from a single point 

As previously indicated, carcinomata may be divided 
into two mam groups — (i) Sqvamout eptthebomata , { 2 ) 
Aieno caranomaia or glandi4ar cancers 

L Snuamotts Spithellomata 
Sties — These grow from (a) theshn , (h) mucous membranes 
corded mth stratffied squamous eftlkshum, such as moulhi 
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tESOphagus, vagina, ctrvtx tUert , («) embryonic epithelial canals, 
such as the ihyro glossal duet OccMJonally they occur ■where 
no squamous epithelium is found normally, m stomach 
and gall bladder 

Appearances — Such tumours occasionally project bejond 
the general surface, forming a fungating mass More com 
monly they appear as uleeraled areas the margins oj the ulcer 
beingraisedandkari(^\g 57) On cuttmg down through the 
floor of the ulcer so that the relationship with the subjacent 
tissues IS displayed, the opaque white epithelium will be found 
penetrating the tissue lot a variable distance 

Microscoptcally, such tumours are found to be formed of 
tongue hhe prolongations of ep ibelium Sometimes these can 
be traced in continuity with tbe onginal mass, at other times 
they are cut transversely and appear as isolated rounded 
masses At the spreading margin and in the early stage of 
the condition these columns of epithel al cells, being only a 
few cells thick, show no diCereatiation mto layers In the 
brger masses the central cells become flattened and undergo 
a change similar to the keratinisation of tbe stratum comeum 
When the columns are cut transversely the appearance is that 
of a central uhorl of flattened cells concentncally arranged, 
representing the stratum comeum and surrounded by the poly 
gonal epiihel al cells representmg the cells of the stratum 
Malpighii, and like them showing intercellular bridges This 
appearance is known as a “ cell nest ’ These cell nests must 
be distinguished from hair follicles and other nonnal structures. 

The cells forming these epithelial down growths resemble 
the normal cells found in tbe deeper layers of the stratum 
Malpighii They tend, however, to be somewhat larger than 
their normal homologue Mitotic figures are usually to be 
found amongst their nuclei, sometimes in large numbers. 

Between these columns of epithelial cells are the tissues 
— muscle, connective tissue, glandular structures — which have 
been invaded by the growth These are infiltrated by small 
round cells These cells are specially well seen at the growing 
matgin of the tumour, the appearance being known as small 
esvesd eeH Asdvlww.w Sex^ AiaaB cells may he 
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Jjmphocytes from ihe blood orjvutig connective tissue cells. 
Haemorrhages are not uncomnumly met with in the marginal 
portions of the growth In addition to the pre-existing tissues 
of the part there are strands of newly formed connective tissue 
between the misses of epitheliom These constitute the 
scaffolding of the new growth, and are composed of granula 
tion tissue, with a large proportion of small round cells 

Rodent Ulcer — ^This is a vanety of squamous epithelioma 
with a low degree of malignancy 

Site — ^The condition occurs in old people on any part of 
the skin, but most frequently on the upper part of the face, 
about the root of the nose, the external angle of orbit, the 
side of the cheek and the forehead 

Appearance — It appears as an ulcerated area with raised 
rnaigins, which erodes down to the bone and may destroy 
the nose or ear, but which does not produce metastases and 
IS very amenable to treatment The tumour is believed to 
onginate from the hair follicles or sweat glands, rather than 
from the epithehum proper 

Mterose&ptcally, the condition w characterised by the 
presence of masses of ep cbelial cells penetrating the subjacent 
tissues There are certain points of discinctioa between this 
and the ordinary squamous epithelioma, (i) The cells are 
cylindrical or sp odle shaped, and are as a rule smaller than 
those found in the epithelioma. (2) There are no cell nests or 
only imperfect attempts at keratmisation in the centres of the 
epithelial masses (3) There is little or bo evidence of cell 
reaction (round-cell infiJlraficw) m the tissues which are being 
invaded (4) The line between ep thelial masses and fibrous 
stroma is sharply marked. 


n. Adeso-Caxciuomata, Malignant Adenomata, or 
Olandnlar Cancers 

These tumours are composed of gland cells arranged in 
alveoli or in solid masses at^ of mtcrvenmg supporting fibrous 
tissue This stroma is often absent at the spreading margm 
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of the growth^ the gland cells occumng m and between the 
tissue elements of the part 

As stated above, the epithelial elements show two fairly 
well marked types of arrangement They may occur tn 
aam, t e with an arrangement of the cells s imitar to what is 
found m most normal glands, the epitlwlial elements Iming 
a space, or, on the other hand, they may occur i« soltd 
masses In the first type the cells tend to be columnar , m 
the second tj-pe from mutual pressure they assume a rounded 
or spheroidal form This difference m the shape of the 
cancer cells is usually taken as a basis for further division 
mto two types, viz (1) Columnar cell caranoma, and 
(a) Spheroidal cell carcinoma By some authorities the 
term adeno carcmoma is used exclusively for the first type 

There are other types of carcmomata occurring in certain 
glandular organs, the cells of which are arranged not m acmi 
but ui columns This arrangement obtains in the hver, and 
m glandular cancer of that organ the columnar structure 
may be reproduced 

Occasionally a tumour may show an acmous arrangement 
in one part and m another the cells may be massed together 
At the same time the tumours of the two types preserve their 
characters with a fair degree of constancy It should be 
noted that the terms adenoorcmoma and malignant 
adenoma are often reserved for acinous cancers, and are 
therefore synonymous with columnar cell carcmomas 

1 Columnar Cell Carcinoma — Sites — These tumours 
are found most frequently in the stomach and the mtestinal 
tract They are also found m the liver, pancreas, uterus, 
mammary gland, etc 

Appearance — They may occur as projecting fungatmg 
masses (Fig 69), or merely as ulcerated surfaces with 
infiltration and thickemng of the walls of the gut There is 
commonly annular contraction of the gut at the affected 
pomt. Secondary deposits are common in the nearest 
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lymph glands and m the Uver Such secondary growths 
have a very variable appearance 

Microscopically, these tumours are mainly characterised by 
a downward i^wth of the gland dements into the wall of the 
wscus, so that gland acini are present in the submucous and 
muscular layers At the same time the cancerous epithelium 
differs from the normal The cells tend to be larger, they 
N-ary somewhat m swe and shape They possess no basement 
membrane Mitotic figures may be found m considerable 
numbers There is a tendency to form several layers of 
epithelium instead of one, and sometimes there is no lumen 
present owing W the mulftphcation of the gland cells There 
IS an inflammatory infiltration of the normal tissues at the 
spreading margin of the growth Where the tumour is pro- 
jecting into the lumen of the gut, also when it occurs as large 
solid masses in organs such as (be liver, also in the secondary 
deposits m glands, a stroma of connective tissue forms which 
carries the nutrient blood vessels. 

2 Sphetoidal Cell CaceiBOioata -~Thess tumours are 
commoner m certain situations, eg breast, but they may 
occur anywhere It has been customary for long to distin 
guish them according to then physical characters into 
Sarrhous of hard cancers, and Encephalcnd or soft cancers 
Such tiames are still ui use, and although the distmction 
depends merely upon the relative preponderance of fibrous 
tissue and cancer cells, it is convenient to descnbe them 
under these headings 

(a) Scirrhous Cancer -StUs —Hus is found most typically 
in the breast, although it also occurs in stomach, intestine, 
pleura, ovary 

Appearance — Such tumours are opaque white, tendinous- 
loolvinginassesradiatingintolhesummndingparts (Fig 103) 
They are very hard, and creak on bemg cut Opaque yellow 
areas of necrotic change are somebmes visible, although 
these are not nearly so numerous as m the encephaloid type 
Jn the case of the breast there u very commoiJy mdrawing 
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of the nipple The cut surface often becomes depressed and 
cup shaped 

MtcroscoptcalJ^, the tumour shonrs a large preponderance 
of the fibrous stroma element This connective tissue in the 
more central parts is well developed and shows few cells. At 
the growing margin it is more cellular In this fibrous stroma 
are elliptical spaces filled with cancer cells The cancer cells 
themselves are spheroidal from mutual pressure, and there is 
often a space (artificially produced by shrinkage) between them 
and the fibrous stroma. Mitotic figures may be found No 
basement membrane is present. In the centre of the growth 
the groups of cancer cells may be few and far between At 
the growing margin they are more numerous Occasionally 
there may be attempts at the formation of a lumen. 

(i) Escephalold, Medullary or Soft Cancer — Sites —They 
occur m sites such as the breast, stomach and pancreas 

Appearance— Ths tumours m this type tend to be larger, 
softer, more vascular, and there are more often areas of 
necrosis 

iftcroscoptcally, they arc characterised by a smaller pro- 
portion of fibrous stroma and -a larger proportion of glandular 
epithelium The cancer cells vary 10 siz^ but they occur 
m much larger masses than in the sctnhous type Further, 
necrotic changes are very commonly present amongst them. 

3 Colloid Cancer is a speaal type of Adeno-carcinoma, 
charactensed by the accumulation of mucinous material in 
the spaces, which becomes inspissated and hence gum like m 
consistence 

Sites — The stomach, large mtestme and mammary gland 
are the common sites for such growths 

Appearance — It appears as gelatmous translucent material, 
m greater or less amount, in the tumour and its secondary 
deposits Otherwise the growth has the appearance of a 
columnar cell carcinoma. 
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Microscopically, these tumours often show m parts the 
characters of the ordinary nlumoar cell carcinoma, Jn other 
parts, the gland acmi are dilated and the lumen iiJled with 
homogeneous or slightly fibnllaied matenaL The cells are 
often vacuolated from the presence of secretion. They 
become detached Irwti the fibrous stroma and eventually 
disappear altogether, fusing with the mucinous contents of the 
spaces 


0 TERATOMATA 

There remains for considention a nuraber of tumour 
formations traceable to some defect m the development of 
the individual, also others due to the grafting of the erabiyo's 
tissues upon the maternal oiganism 

To the first group belongs the Teratoma properly so 
called or Pennoid Oyst 

Such tumours are, as their name indicates, usually found 
m the form of cysts The cyst wall is developed from the 
tissues of the host The wall is lined by skin epithelium and 
encloses chiefiy soapy looking matenal and bairs, frequently 
also teeth, skin, bone, cartilage, muscle, nerve elements it 
may be, and rudimentary viscera The causation of the 
condition ts, in most cases, the inclusion of the elements of 
one individual within the body of another The growth is 
simple in nature 

SiU —The site of such tumours is commonly is or near the 
ovary ^Fig 102), but they may also occur m the testicle, the 
neighbourhood of the sacrum, the side of the neck and face , 
also very occasionally in the brain 

Apptoj&nct — Tbetumourvanesmuchin swe Occasionally 
It may be as large as a foetal head As a rule there js a point, 
the so^alled *' protuberance,” whidi represents the head and 
from which arises a tuft of long hairs 

Microscopically, demw d cysts show a great ranefy of types 
of tissue — stratified squamous epitbehuni sweat glands, Iiair 
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follicles, cartilage, bone, gland aam lined by epithelium of 
vanous kinds, etc. 

To the second group (those due to the grafting of embryo 
tissues upon the maternal organism) belong (a) the placental 
mole, or myxoma of the chonon, already desenbed on p 340 , 
and (t) the chonon-epithelioma 

Ohonon Epithelioma 

This IS an exceedingly malignant condition which may 
follow an abortion or full time pregnancy, also its simple 
analogue the placental mole 

The outer surface of the chonomc villi consists of the layers 
of f<£tal epiderm The most external (syncytium) is formed of 
multinucleated masses of protoplasm (giant cells) These 
possess oonoally intense phagocytic properties, whereby the 
villi are enabled to penetrate the maternal tissue and come to 
lie within the blood sinuses of (he uterus Underneath this layer 
IS a second, in which the cells are separate and do not slam so 
deeply This ts what is known as the Langhans layer 

After an abortion or full tune pregnancy the layers of ce l l s 
covering the chonomc vilh may take on abnonnal growth , 
developmg into a tumour which is essentially cellular (having 
no mtercellular matenal), which shows no arrangement of its 
elements and possesses no blood vessels 

Sties — ^The usual site for such tumours is the uterus, 
followmg abortion or full-time pregnancy Occasionally 
they occur independently of pregnancy, as for example 
m the testicle Such are probably due to germ cells taking 
on active development and producing a trophobJast (the tw 0 
layers of cells covermg the viUi are known as trophoblast) 
from which the tumour arises 

Appearance — Such a tumour app^is as a soft spongy 
vascular mass in the wall of the uterus Necrosis and hsemor- 
rbage are charactenstic features of it. Metastatic growths 
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develop very earlyand are foond espeoaljyui the longs, bat 
also m the bver and kidneys 

Aficroscofiealiy^ wo types of cells are found m the parts of 
the tumour which are not necrased <£) laife plasmodial 
masses, mostly multinncleated, denved from the syBctium, the 
nude* of which are in rapid dinsion and show all varieties of 
abnormal mitoses , {2) groups of smaller, polyhedral cells 

denved from the Langhans layer Both types of cell are 
found in the uterme wall penetrating the tissues and eroding 
blood vessels 
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rOINTS TO BE KEMEilBERED IN PERFORSONG AUTOPSIES 
ON CASES WITH A MCOICO-LECAL ASPECT 

OENEEAL METHOD OP PEOOEDUEE IN 
MEDIGO-LEQAli GASES 

It must he remembered that all casej oj death lehtch have occurred 
suddenly or unexpectedly, and eases of death where no medical 
man has been in attendance, as well as all cases of death from 
vtolenee whether the result of acadeni, suiade or homicide, are 
the sul^eet of inquiry by the aulhonltes-^n Scotland the Pro- 
curatoT‘fiscal and in England the Coroner— and that tn aU 
cases of the above nature a post mortem should not be made 
without instruction from the authmties 

It must also be noted that in cases of aectdenJal injury to 
work-people, in which death ensues either at the time, or, it 
may be, months afterwards, a public inquiry may be held by 
the authorities and that therefore a post mortem should not 
be made until the aulhonlies have been communicated with 
In performing a medico legal post mortem, the following 
precautions should be exercised 

1 The body should, if possible, be identified by relations 
or the police in the presence of the doctor before the post mortem 
IS commenced 

2 Under all circumstances, such a post mortem must be 
complete, i e every cavity and organ must be examined 

_s8i 
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Note — Unless there are special circumstances indicatmg 
its necessity, it is not usual to examine the spmal cord 

3 1 } thtre ts any sttspietott of poisoning ihs fiAlowing 
tissues should be preseroei ' — 

^i) Stomadi and its contents 

(j) Intestines and their contents 

(3) Li\eT (at least half) 

(4) Kidney and spleen 

(5) Some blood 

(6) Urme 

In speaal cases it may be advisable to remove other organs, 
such as the brain, lungs, etc 

4 AIX tissues, elt , removed must be placed m glass vessels 
uihteh are ehmually clean, tehtek should then be made air 
tight, sealed and labelled The label should bear on it the 
nature 0! its contents, and the date of the post mortem, and 
should be signed by the doctor 

Escb tissue or organ should be preserved in a separate 
lessel, and no presenativeof anysort should be used 

Is Esgl&fid the inquest held in the coroners court is 
the first step in the legal proceedings under the following 
arcumstanccs — 

(1) All accidental deaths 

(2) Homiade 
Suicide 

(4) Poisoning 

(5) Death from anscsthetic 

(6) Sudden death under suspicious circumstances 

(7) On all persons who die in prison 

(8) In all cases in which the practitioner is unable to certify 
the cause of death 

An inquest is supposed to be held upon all accident cases 
that die withm a year and a day of the onginal injury A 
full post mortem is required in every case In general. 
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the coroner has very little power to deade whether an 
inquest is necessary or not This decision is already made 
by law, and while it may lead to numerous inquests and 
post mortems, it is looked upon as a further safeguard to 
the pubhc 

In la^er cities the coroner is alnays a full time officer, 
and IS usually a ph>*siaan or a lowj-er In the smaller places 
It IS general to appomt a practitioner, who is paid according 
to the amount of work done and who does not receive a definite 
set salary 

All evidence, medical or otherwise, is taken under oath 
and copied down, wcrd for wrord, at the time of the mquest 
This deposition is read over to the witness, and if correct, is 
signed, and is used again in any further proccedmgs that may 
be taken m the higher courts A medical witness may use 
clinical and post mortem notes while making his deposition, 
but they must be his own and made within a reasonable time 
of the taedical exammation of the patient Counsel may be 
briefed by any of the interested parties medical or otherwise, 
and certain questions may be put to the witness by leave of 
the coroner and cross*exammation conducted 

Legally speakmg, the coroner’s court is not strictly a trial, 
because the prisoner or accused, if there b* one, cannot be 
called upon to plead 

In Scotland the medical examiner must wnte a report of 
the examination m “ soul and consaenee ’ form 

This medical report must contam the following • — 

(1) Date and place 

(2) State by whom body has been identified 
^Vhere the examination was performed 

(4) An account of the external appearances 

(5) An account of the internal appearances 

(6) Conclusion from above os to the cause of death 
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It IS essential that alleralions shotild be tmhallfd 
but Jt u better to rewnte the rqwrt if additions or alterations 
Iiave to be made 

No opmons other than the conclusion as to the cause 0/ 
death should be gtitn in the report 

No Uehmcal terms sAoi/hf he employed in imting the 
report The language used should be as far as possible, 
popular 

TTie report should be signed by the medical man or men, 
their medical qualifications being appended 

The report is sent to the Procurator Fiscal of the 
district 

POST MORTEM EXAMINATION OP THE TtETHS 

The method of examination of the fcetus differs m several 
respects from that which has been described m the case of the 
adult, and the post mortem findiiigs are as a rule very dis 
similar from those m the adult In the latus v e are m most 
cases dealing with organs that are free from disease, death 
being due to injuries received dunng birth or to diseases 
affecting the mother and only indirectly causing death of the 
fcetus by mterference with the placental circulation 

The routine to be followed vanes considerably according 
to whether we have to deal with a macerated fcctus, that is, 
one that has died before the onset of labour and has been 
retained in uUro for some time, or with one which has died 
dtmng lalxiur from sudi causes as asphyxia or cerebral 
haemonhage It cannot be too strongly emphasised that 
vital mfonnation may be obtained m both cases from cxamina 
tion of the placenta 

Examination of a Macerated Pcetas 

It has been found that syphilis accounts for antenatal 
death m about one-third of idl cases It is probably the 
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most frequent suigle cause of death of the fcetus before 
labour Hence the \ery fact that a fcetus is bom m a 
state of maceration should at once arouse suspicion of the 
presence of this disease In order to decide regarding its 
presence or absence, attention should be directed to the 
follomng points — 

I The Lner — In a s}rphihtic foetus the liver is usually pale 
yellow m colour, firm m consistence, and may be studded over 
with minute greyish spots A normal liver may vieigh m the 
fcetus anythmg up to -j’jth of the fcetal body weight If it 
weighs more than this it is probably syphilitic, although if it 
weighs less it does not by any means exclude syphilis Thus 
a syphilitic fcetal liver may weigh only or even less of the 
body V eight 

s The SpUen — A healthy spleen may weigh as much as 
i^th of the body weight If it weighs more than this it 
is probably syphilitic, although, as in the case of the liver, a 
small spleen does not exclude s)'philis A syphilitic spleen 
IS, however, more likely to be enlarged than a syphilitic 
liver Its edges are rounded and its consistence firm 

3 The Placenta — A normal placenta may weigh as much 
as Jth of the body weight, that is, may have a weight ratio 
of 4 (weight ratio of an organ is the quotient obtained by 
dividing the body weight by the weight of the organ) This, 
how ever, only applies to a placenta of at least eight months' 
development Below tlic eighth month the weight ratio 
rapidly mcreases, and at the third or fourth month of fcetal 
hfe the weight of the normal placenta may equal that of the 
entire fcetus, or even exceed it Provided, however, that the 
fcetus IS at the eighth month or later if it lias a weight ratio 
of over 4 (if the placenta contains no clots which add to its 
weight), It IS probably sypbihtic The sj-philitic placenta, 
too, m the case of the macerated fatus, has charactenstic 

25 
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appearances It is pale from non vascularity, looks large 
and beav),and is thickened from the maternal to the fcetal 
surface Microscopically, the appearances are even more 
characteristic The vilh are enlarged from proliferation of 
connective tessue, they are non vascular, and, because of 
the enlargemeot of the wlb, the intemllous space is 
duninished in extent It is, of course, this enlargement of 
the individual vilh that leads to the enlargement of the 
entire placenta 

Presenee of SptrochetUs — The organs should be ex 
ammed for spirochaetes by the dark ground method, or if 
permaneal sections are required, by the Levaditt silver stain 
The organisms arc found most plentifully in the liver, lung, 
spleen, kidney, and suprarenal They are scarcely ever found 
m the placenta, and it is generally useless to search tor them 
there , they are somewhat more frequently found in the 
umbilical cord, especially in the feetn! end of it 

If fatal death is not due to syphilis the above signs are 
absent. The liver is small, soft, and dark red in colour The 
spleen is not enlarged, and m the placenta the characteristic 
appearances are absent It may contain old clots in its 
substances, and there may be numerous red or -white infarcts 
These are usually present when the mother suffers from 
albuminuna, but in this condition there is nothing character 
isuc in the appearance of the foetus or its organs Rebance 
must be placed chiefly on the maternal history and on the 
placental appearances 

Occasionally the cause oi antenatal death may be maternal 
diabetes, m which the fcetal Mood and unne may contain large 
amounts of sugar In one case examined recently the 
percentage of sugar m the foetal blood equalled that in the 
mother, VIZ over 500 mgrm penooeem of blood 

Other rare causes of fcetal death may be absence or mal 
forma tjon of orgnns sudi as tiie kidney or bram, abnormalities 
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of the umbilical cord such as knots, excessive torsion, or 
localised constnctions, etc. etc 


Exammallosi of a Tteah Fcetos 
In the fresh fcetus death has occurred during labour, 
usually from the effects of mjunes received dunng birth 
The method of examination is similar to that employed in 
the adult with the exception of the ex|M}sure of the cranial 
contents, which is best earned out as follows — An mcision 
IS made from a point shghtly above and m front of the 
ear, across the cranial i-ault to a corresponding point on the 
other side and reachuig dovm to the pcncranmm TTie flaps 
so formed are stnpped backwards and forwards as far as 
possible, thus exposing the sutures The cavity is opened 
b) cutting along the sutures with sharp-pointed scissors, care 
bemg taken not to injure the brain breath The frontal 
and parietal bones on each side are now turned down like 
the petals of a rose, this being facilitated by notching each 
bone slightly at its base with the sosson 

After the cavity is thus opened, the presence of blood over 
the upper surfaces of the cerebral hemispheres is sought for 
Next the dural septa are exammed for tears The latter are 
most frequently present m the tentonum cerebelh, which may 
be seen by gently raising the ooapital lobes of the brain 
These tentorial tears may be complete, namely involve both 
laj-ers, or incomplete, mvolvuig only one lajer, usually the 
upper Occasionally the tear may be so deep as to extend 
mto the straight smus, when tbefossseofthe skull will be filled 
with blood Tliese tears of the septa are most likely to be 
found m cases of breech delivery They may also be present, 
although less frequency, in the falx cerebn 

The bram should now be exammed for the presence 
of hcEViorrhages, which may be found m the following 
situations — 
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(1) Diffusely over the upper surfaces of the cerebral hemi 
spheres, or there may be localised clots in the same situation 

(2) Overlying the corpus callosum 

(3) Underlying the temporo sphenoidal lobes 

(4) Underneath the ocapital lobes, and overlying the 
tentonum cerebelli 

(s) Underneath the tentonum cerebelli, and between it 
and the cerebellum 

(6) Diffusely over the base of the brain — usually m set ere 
injunes, as eg to the straight sinus 

(7) In one or both lateral ventricles, or more rarely in the 
third or fourth t entncles 

Ilsemorrhage in the lateral ventncles is frequently present 
m premature infants, even when the labour has been easy 
and natural, and should always be sought for The clot may 
be of the size 0! the little finger, distending one or bo^ 
ventncles 

Probabl) the most frequent cause of death occumngdufwg 
labour is, however, not cerebral hemorrhages but asphyxia 
It may anse from prolapse of the cord, from pressure on the 
cord dunng breech delivery, or simply from a prolonged 
second stage of labour leading to paralpis of the respiratoiy 
centre The signs to be loolced for are as follows — . 

(i) External Post mortem ngidity is absent, the body b 
livid, and there may be subcon^unctiona] hxmorrhages 

(s) Internal There may be excess of fluid m the pleural 
cavities , subepicardial and subpleural haunorrliages are 
frequratly, though by no means invanably, found , the blood 
IS fluid and unusually dark in colour, and the organs, especi 
ally the liver, are much congested, vthile the right heart « 
engorged with dark fluid Wood Punctate hsemorrhages may 
also be found in the thyrons, on the upper surface of the 
diaphragm, and in the parietal pleura* 

It IS important to note that these punctate h®morrhages 
may be entirely aSsenl tn caret asphyxia 
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Other causes of death may be found m the abdomen, for 
example, hemorrhage into the suprarenal capsule, or under- 
neath the capsule of the li\cr Either of these haematomata 
may occasionally rupture mto the pentoneal canty Very 
rarely rupture of the liver may be found with fatal ultra 
peritoneal haemorrhage, especially m premature infants, from 
awkn-ard attempts at artifiaal respiration 

All the mjunes above mentioned are most frequently 
found in difficult forceps or m breech deliveries 

Fmally a look-out should be kept for developmental 
abnormalities nhich may have been incompatible with post- 
natal life, as absence of both kidneys, congenital diaphrag- 
matic hernia, general fcetal dropsy, etc 

Keo natal Death 

By neo natal death is meant death occurring during the 
fust month after birth It may be due to uijunes received 
during birth, eg cerebral or suprarenal hsmonbage The 
writer has known an mfant live for sixteen days with large 
dots in both lateral ventncles The commonest cause of neo- 
natal death, however, is catarrhal pneumonia, which accounts 
for about 30 per cent of the total Syphilis is one of the 
rarercausesofneo nataldeath Theuifantisnotmfrequently 
premature, is usually marasmic if it has lived long enough, 
and may show other external signs of syphilis, such as a 
bullous eruption on the hands and feet Internal examina- 
tion may show the characteristic «ilaigement of the liver 
and spleen abose referred to, but it carmot be too strongly 
emphasised that a normal steed bver and spleen do net 
necessarily exclude syphilis In the lungs there may be 
mterstitial pneumonia, but the latter may be present without 
showmg any very marked evidences on naked-eje examma- 
tion In all cases where syphilis is suspected great help vnU be 
obtained tn diagnosis from histological examination of the organs, 
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espeaally Uver, lung, thyroid, and pancreas, as well as the 
placenta The changes found arc of a chronic inflammatory 
nature, and have been descnbed elsewhere (see pp 539, 170, 
etc ) 

Premalurtly alone is sometimes ttie only cause of neo natal 
death found At autopsy the lungs may be found more or 
less completely unexpanded, and «e not infrequently the 
seat of catarrhal pneumonu — probablv a contributory cause 
of death In such cases it is important, from the point of 
view of practical obstetrics, to find the cause of the premature 
labour Generally spealjng an mfant bom before the thirty- 
sixth week of mtra uterine life has a poor chance of survival, 
although Its chances naturally vary with the surroundings 
and the care and attention that can be bestowed upon it 

Points of Uedfeo-legal ImpoTtanee in the Examination 
of the Bodies of newly bom Infants 
In performing sectios upon newly bom chUdten the 
questions which require answenng are — 

I Was the child viable ? »e was development suCiciently 
far advanced for the child to be able to live apart from the 
mother ? 

3 Did the child actually !»•« (» e breathe) either dunng 
or after birth ? 

3 If the child lived, what was the cause of its death? 

In order to be able to answer these questions the points ol 
chief importance to note arc — 

External Examtnattotf — Note the length of body, weight, 
the condition of the finger nails, the presence of the testicles 
in the scrotum , the presence or absence of a capvt svcceda 
newm (the presence of sodi indicatmg that the blood was 
circulating during birth) and head moulding 

The condition of the umbilical cord, whether cut or tom, 
and whether any evidence of a Imc of separation having 
formed 



Table showing the trikcipal ©evelopmental Changes in the Fcetus 
(Luff, suchtly modified). 
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The presence of vetntx easeosa, blood and injuries to the 
skin 

The neck should cspeazJly be observed for abrasions 

Ibe mouth and nostrils should be inspected for the presence 
of froth or any obstructing body 

Infernal ExamtneUton — Attention should be first con 
centrated upon the air passages and lungs m order to deter 
mine the question. Has the thtld breathed 7 

The trachea should be opened and carefully examined for 
the presence of froth Some authorities recommend the 
tymg of the tradiea before opening the thorax Tins is not 
necessarj 

After opening the thorax, the contents of the tlioracic 
cavity-~lungs, heart and thymus gland — arc removed and 
placed entire in a pail of water If the whole mass floats, 
there can be no fut^er doubt about the question of the child 
having breathed Should the organs sink, then the individual 
lungs should be carefully examined as to the presence of any 
mottled ateas that would indicate partial oeration The 
organs should then be cut up and the separate portions tested 
as to their capaaty to float It may be advisable in some 
cases to examine portions of the organs microscopically 
(For the appearance of the non aerated lung, see Atelectasis, 
P *54) 

Thereafter the examination proceeds in the usual manner, 
attention being, however, specially directed to the presence oj 
air in the stomach and small tnlesitne as conclusive evidence 
ol breathing , also to the pesente of food m the stomach as 
evidence of the child having survived its birth for some 
time 

In all cases the peserut or ahsenee of an ossijic node at the 
lover end of Ote femur must be determined in connection with 
the conclusion as to the stage of maturity attained (see table, 
p 391) For this purpose the cartilage of the epiphysis 
should be cut away in thin layers This should be done until 
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the diaphysis is reached in order to be quite certam as to the 
presence or absence of such a node. Another important 
centre of ossification for purposes of determining the stage 
of matunty reached by the child is that of the cuboid (see 
table, p 391) 

The common causes of death m the new bora child are 
as follows — 

1 Compression of the umbilical cord 

2 Protracted delivery 

3 Malnutrition and immaturity 

4 Haemorrhage from the cord 

5 Fracture, usually of bones of skull 

6 Acadental asphyxia 

7. Congenital malformation or disease 

Among the modes by which death may be caused m cases 
of infanticide are the foUomng — 

r Suffocation 

a Strangulation 

3 Drowning 

4 Fracture of skull 

5 Exposure and neglect. 

6 Hsmotthage from the cord. 

POSTMORTEM CHAHOES PRODUCED 
Br POISONS 

As stated elsewhere (p 24), in cases of poisoning or sus 
pected poisoning, after examination of the lips and mouth, 
the tongue, together with the fauces, cesophagus, stomach, 
and duodenum, should be removed and examined tn con 
linutfy 

It should ie carefuUy home ri* vnnd that mth certain ex- 
ceptions the appearances tn cases of poisoning are by no means 
eharaeterishc There may be nothing at all tn the alimentary 
tract to suggest poisoning Hence the necessity tn all suspicious 
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cases for the f reservation of ike organs and stomach contents for 
suhseipeeni chemical analysts 

App«aiaiice3 m Poiaonuig wttli CorrosiTes — In all such 
cases there is softening tf the tissues of the upper alimentary 
tract — lip3> rnoTith, ceso;^agus and stomach Sometimes 
there IS necrosis of the supeffnat layers of viscera The stomach 
shows sveVtng and eontractim of its vails, extravasation if 
blood, vhieh under the influence if the actS becomes black, 
ulceration, and sometimes perforation The hninj shows sn 
some eases a charactertsitc eotoMfin^, e ; in the case of mine 
aeii a ytllafie toleur The appearances in sulphuric and hydro- 
ehlone aeti poisoning ore very smilar and cannot in many 
cases be differentiated The only point of distinction is that 
sulphurie ts a stronger aetd ihim hydfochJonc, hence the 
roiTosiOQ IS more intense and there u a greater tendency to 
perforation , the appearances varying, hewetcr, according to 
the dilution of the poison The raucous membrane may be 
charred to a dark brown or black colour, or the appearances 
may be merely those of sn intense gostntis In poisoning 
with earboUc, if the acid has been taken in a concentrated 
form, there is neerosis of (he mucous membrane particularly of 
the stomach with the formation of a puUybke layer If the 
acid has been dilute, the mtenoi of the stomach is dusky 
red from hypersemia 

In the case of oxalic aad there are as a rule no external 
appearances ^Vhen the acid has been taken <n the concen 
traled form there is a vhlishoppraranetof the nucousmembrane 
inside the mouth \Vhen dilute, the appearances are those 
of imtation, viz congestion 

In poisoning with (ousltc lUkahes the appearances are 
somewhat similar to those found tn the case of acids, but the 
tissues h/at a characiertsUe soafyjtel. In ammonia poisoning, 
in addition to the appearances of corrosion in the alimentary 
tract, there is generally acute inflammation in the air-passages 
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Appearances In Imtanl Poisoning — The common xmlanl 
poisons, such, as arsenic, anlimony, mercury, produce changes 
Klich do not differ to any extent from one another By the 
mere naked eye examination of the parts beyond the fact that 
ike appearances may he those of acute gastritis and enteritis, 
there ts little that ts characteristic In some instances, e\ en when 
the poison has been taken in 3 concentrated fonn, there 
may be little to sug^st that the case is one of poisoning 
As a rule, however, the mucous membrane of the alimentary 
canal in its upper part ts swollen and tn parts hypercemtc In 
other words, the appearances are those of gastro-ententis 
Occasionally there is ulceration 

In the case of phosphorus poisoning, m addition to the 
evidence of irritation m the alimentary tract, there is extreme 
fatty change tn the bier (which is of a bnght yellow colour) 
also m the kidney and heart Such cases have to be distin 
guished from acute yellow atrophy of the liver (see p *33), 
severe ansimas, and toxxmias The distinction can, of 
course, be readily made on carrying out a chemical analysis 
of the oi^ians 

Appearances in Poisoning with Oases —In poisoning with 
carbon dioxide the appearances are merely those of suffocation 
The face, lips, and cars have a dark purple colour 

The appearances m carbon monoxide (carbomc oxide) 
poisoning are as a rule typical Externally, the post mortem 
hvidity IS of a pink or light red colour and the same colour 
can often be seen m the lips, conjunctive, and nails 
Internally, while the blood tn bulk may show no change yet 
whereoer ti ts tn a thm layer eg the mesentery etc, the 
pink or light red colour ts most striking The liver, spleen, 
kidnej« and other organs frequently show the same change 
of colour 

A simple but efiectiTe test can be earned out as follows — 
Take tno test tubes partly filled n itb tap water, add to one 
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a few drops of normal blood and to the other a few drops of 
blood from the body which u being csammed. Normal Uood 
when diluted m this way wiQ :dna)s gi%e ^yellow colour 
Blood containing carbmnc oxide, on the oiber hand, however 
much It IS diluted, will always ht fink 

A conclusive diagnosis can be made chemically as follows — 
A small quantity of normal blood is placed m a test tube and 
diluted with three or four limes the amount of tap water A 
small quant ly of blood from the case under investigation is 
simila^ treated A small amount of tinnic aad is dissolved 
in three times its bulk of water Add some of this solution to 
both test tubes and shalie. In the case of the normal blood a 
thocolaJe brtrxn prtcifitate wilt form Should the blood from 
the case contain carbon monotide the precipitate will be a 
nttrtd 

In poisoning with there is intense inflamma- 

tion in the respiratory passages 

Ir potsoslag tnth aUuloIds, such as mcrf’hxnt, tlryehntnt, 
etc., there is usually absolutely no abnormality visible 
OccasionMIy tablets of the poison are found m the stomach. 
In cyaaide poiscamg the diamctensttc odour may be 
observed by those with a Uamed sense of smell Similarl) 
m poisoning with chloral, sulpbonal and chloroform 

The appearances m cases of vegetable poisoning are in 
no case tcry characteristic Search should be made in the 
intestinal tract lor the presence of seeds, leaves, or other 
evidence of vegetable tissue 

la cases of meat poisoning, cultures should be made from 
the intestinal contents and from the spleen Blood should 
be removed m order to test the serum against various miao- 
orgarusms for the presence of speafic agglutinins (see p 45?) 



MEDICO LEGAL POST MORTEMS 


397 


SPECIMEN POSTMORTEM REPORTS 

The following are tj’pical post mortem reports in the form 
in which they should be sent to the Procurator Piscal — 


A 


EorvBURGll', 4 th June 1909 

Wr hereby certify on soul and conscience, that by instructions 
of the Procurator Fiscal of the County of Midlothian, on 


Saturday, irdjune 1909, 


m the Mortuary of Edinburgh Castle, we examined the body 
of a man which was identified in our presence by 


Sergeant John Smith, 

and by one of us, 

Captain Jones, R A M C, 


as that of 


Private James Scott 


The body was that of a well built muscular man, 70^ inches 
in height, and apparently about thirty fise years of age. The 
body showed no signs of putrefaction, and the usual post 
mortem ngidily and lividity were present. 

Situated on the right side of the chest, and m a line drawn 
between the junction of the collar bone and breast bone above 
and the right nipple below, there was a linear wound one and 
a half inches in length, the edges of which had been brought 
together by means of three stitches The upper extremity of 
this wound was distant one and a half inches and the lower 
end two and a quarter inches from the middle line of the body 
This wound was found, m the first instance by means of a 
blunt probe, and subsequently, dunng the course of the dissec 
lion to proceed obliquely through the second intercostal space 
idjwnwata^ damiwsntnl^ auo'ttJwaralrtlhrititsiuV, amf vV pass 
through the upper lobe of the nght lung near its anterior 
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margin, into the pencardiun^ and finally to enter the nghl 
auncle of the heart above the aancutar appendage and close to 
the junction of the superior vena cava nith the auncle. The 
length of the wounds m the long and pericardium was one 
inch, and that in the auricle half an inch 

W ith the exception of the injnry above described, the body 
presented no marks of external violence 

The nght pleural cavity was full of coagulated Wood. The 
right lung nas collapsed and bloodless The left lung was 
healthy The heart contained some <»agulated blood, and 
with the exception of the wound in the nght auncle, was 
normal 

The liver, spleen, kidneys, and other abdominal organs 
presented normsil appearances 

The stomach contained a quantity of green bihous fluid 
Its mucous membrane was m the condition of chronic catarrh 
The mouth, upper air passages and trachea were healthy 
The brain and its membranes were congested, but other 
wise they were normal 

From the foregoing examination we are of opinion that 
death was due to loss of blood from a wound of the heart 
produced by a sharp, pointed instrument 

Signed by the two medical men 
present at the post mortem 


EniKBURGit, 3ur /fay igp7 

\Vc hereby certify upon soul and conscience, that we 
yesterday, 

Thursday, ao/-l jifajr 1897, 

examined, m the Royal Infirmary, the body of a man, which 
was Identified in our presence by 
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the Wife of the deceased, 

by a Police Constable, and by the 

House Surgeon attending the case, 

as that of 

Thomas Robinson. 

Deceased was an able bodied person, apparently about 
sixty years of age. The only mark of violence observable was 
a lacerated wound of the nose, situated on the prominence, 
and about a quarter of an inch m len^h Its edges were 
somewhat swollen and gaping It was partially covered with 
a soft scab. The root of the nose was also somewhat swollen 
The various cavities and their contents were carefully 
examined , but with the exception of marked congestion of the 
spinal cord, and the effects of the wear and tear of life, nothing 
unusual »as detected. 

Portions of the heart, liver, and kidneys were subjected to 
examination by the microscope They were all more or less 
fatty, but not to a great extent 

We are of opiaion that the cause of death in this case was 
acute congestiOQ of the spinal cord, such as we are conversant 
with m fatal cases of Tetanus 

Signed by the two medical men 
present at the post mottem. 
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TEEATMENT OP BPECOIENS POE MOUNTINO 

Pizativea — In many cases the pathologist will meet with 
specimens which he wishes to preserve for purposes of 
further examination, reference, or leaching It is his object 
to keep, as far as possible, the form of the organ or part 
and Its natural colour For this purpose tbe tissue must be 
fixed The best all round fixative ts certainly formalin, but 
by Itself It does not penetrate well, and tbe colour is not well 
presened Salts of various Linds should be mixed with it. 
Tbe resulting fluids are vanously known as Pick’s, Jores’s, and 
Kaiseiiing's solutions. The formuUe for making up these ate 
given on pp 404 s Of the three, probably PicWs solution 
costs least to prepare There is, honeier, little to choose 
between them as regards results. The explanation underlying 
the preservation of the colour of the organ in the case of all 
three is as follows the oxyhxmoglobin is transformed by the 
formalin into acid harmatin which has a brown colour ; this, 
under the influence of tbe alcohol, becomes alkaline hsmatm, 
which has a bnght red colour so like the onginal oxyhsemo- 
globm that the natural colour appears to have returned 

Method of preparing Speamens — ^The specimen is placed 
m this fluid after having been cut open, or after having the 
fluid injected into it, the object being to secure the penetration 
of the organ or part by the fluid so as to prevent subsequent 
shrinkage or deformity Specimens are treated diSerently 
according to their nature and consistence It should always 
be remembered that a large excess of flu d ts necessaiy foi 
proper fixation, 

40X 26 
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SoM Organs — There are two ways of dealing wnth solid 
organs, such as liver and spleen, if it >5 desired to preserve 
the organ whole. F«auve oitm either be injected into the 
mam vessel — m the case of the liver, the portal vein — or the 
fluid Is injected here and there into the substance of the 
organ with a syringe 

In most cases « is not necessary to preserve the whole* 
organ, in which case the best way ts to cut it into a senes of 
parallel slices about an inch thick In (he case of the kidney 
It IS sufficient to open up the organ in the usual way The 
brain is best injected through the lirge artenes at the base 
In the case of superficial exudates in the meninges or else 
where some stronger formalin may be smeared over the 
surface so as at once to flx (he material When dealing with 
large tumours, it is well to injea fluid with a syringe here and 
there, more especially la (be sofler parts 

Crouf<t e/ Organs —When dealing with a group of organs, 
tc may ^ necessary to fix them pnor to remoisL This can 
be done by injecting fixative into the circulation through one 
of the carotids or into a mam vessel going to the part 

Lungs -->10 the case of the lungs, it is best to inject the 
fluid into the bronchi, and, in addition, into any cavily or area 
of softening, before opening up (he organs If they hive 
already been opened, it is usually sufficient to immerse each 
fulf in fixative. 

CTyt/r— When dealing with cysts, such as hydronephrosis, 
pyonephrosis, hydatid cysts, etc, the greater part of the fluid 
m the cyst should be removed with a syringe and replaced by 
fixative. 

InUsttne — Portions of the intestine should either be opened 
up, washed, laid flat or pinned out flat, and immersed m 
fixative , or they may be washed out by running water through 
them, then, having tied one end, fixative is poured in at the 
upper end, the upper end lied, and the whole immersed in 
fluid This latter method is more especially adapted to the 
preservadon of tumours, the bowel being subsequenily slit up 
into two halves, as has been done m the case of tig 6<) 

Time nreessasy ftr Fixation — ^As regards the time during 
which specimens should remain in the fixative, this depends 
upon their sue and consistence. Thin tissues, such as 
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intestines treated as above, arc fixed in twenty four hours 
Lungs injected through the bronchi, and brains injected 
through their vessels, will be fixed sudiaently for cutting in 
forty-eight hours It is necessary, however, to leave the 
slices some time longer m the fixative. For more solid organs, 
such as liver, kidney, spleen, or heart, ten days to three weeks 
will usually suffice, but the specimens take no harm from 
remaining considerably longer A good test as to whether 
or DO an organ is fixed 15 to squeeze it If red blood exude 
It IS well to leave the specimen some time longer Another 
test IS, of course, the consistence of the organ As a rule, so 
long as It IS soft, further fixation is required 

Mounting Hold — When properly fixed, the organ is 
washed in dean water for some minutes and placed over 
night in methylated spine, which may have been previously 
used It 13 then placed in fresh, clean spint, until the colour 
has returned , a few hours is usually sufficient The specimen 
IS then washed again in running water for a few minutes, and 
placed m the following fluid — 

Glycenne (pure) . i part 

Water . 2 parts 

To each Winchester quart of the above, t fluid oe. of formalin 
(40 per cent) is added, also 1 oz of a saturated solution of pure 
potassium acetate. The object of the formalin is to prevent 
the growth of mould. This fluid should be changed once or 
twice, and when the specimen is finally mounted in a glass 
jvr, the same fluid should be filtered in In such a fluid a 
specimen will remain soft and retain its natural colour for 
many years Care should, however, be taken not to expose 
the speamen to direct sunlight, otherwise fading of the colour 
will occur 

Mounting — When selecting a jar for permanent mounting, 
the nature and size of the specimen will, of course, be taken 
into consideration As a rule, the rectangular glass jars are 
the best, the specimen being fixed to one side of the jar by 
means of a little gelatine, or secured to a plate of glass 
with strong thread. Whole hearts and spleens are best sus- 
■peiided m rvemi ym Vvi’^xoa ^ itAvsA'itA ’x/i vptr, cja. 
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be sirescbed upon sheds of glass or mtca, or withm a frame 
formed of a bent glass rod. The interior of cavities and the 
surfaces of organs are best coated with gelatine fluid, which is 
prepared as follows, >n order to prevent portions coming away 
and produang turbidity — 

too grams ^re gelatine 

800 C.C. thymol water (satorated tn the cold) 

300 C.C. g))cenne 

This IS gently heated until the gelatine melts A few drops 
of acetic acid are added, and the whole is clanfled with white 
of egg The gelatine is poured upon the specimen while 
warm and fluid and allowed to solidify before the specimen is 
mounted For flxing on the cover of the ;ar the best medium 
is a mixture of litharge and Archangel tar 10 quantities 
sulflcient to maVe a thick paste A band of Berlin black 
should then be painted round the margin of the cover 

St/mmary ofSttfs tn rreaim€n( e/ Sfenmtnt 
for Mounttng 

I. Place tn Pick's, Jores's, or Kaiserling's fixative (far 
composition see below) for a varuhle period depending upon 
sue, consistence, etc., of specimen 

% Wash in clean water for some minutes. 

3 Place overnight in methylated spmt which has been 
previously used. 

4 Transfer to fresh spint for a few hours until colour 
returns 

5. Wash }n running water for a few minutes. 

6 Place in glycerine and water (one part of the former to 
two of the latter), to which potassium acetate (1 ounce sat 
soL to Wnchester quart) is added, also formalin to prevent 
the growth of moulds 

7. Mount >n fresb fluid of similar composition. 

Pttlft Ftxtthvt 

Formalin (pure, it per cent) . . 50 c.c. 

Artificial Carlsbad salt . . . 5 ogrm. 

Distilled water . . » . . t litre 
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The Carlsbad salt is prepared by mixia^ Sod sulphate 23 
parts, Sod. bicarb 18 parts. Sod cblonde 9 parts, Pot 
sulphate i part. The last ingredient is not essential. 


Kaiserhn^s Fixative 

Formalin 

Pot nitrate 

Pot acetate 
Water . 

Jortfs Fixative 
Formalin ..... 
Mag sulph. .... 
Sod sulph ..... 
Sod. chloride .... 
Water 


100-300 C.C. 
15 gnn 
30 grm. 

I litre. 


50-100 ca 
20 gnn. 

20 grm 
10 grm 

1 lure. 


In each case to obtain the best results the formalin used should 
be Schenng’s It costs about twice the pnce of the ordinary 
commercial fonnalin, but it is greatly superior m quality 

The salts for the vanous fixatives may be made up in 
packets and mixed with the water and formalin as required 
In the case of each of the methods, after fixation is 
complete the specimen is transferred to methylated spint m 
which the acid bsmatin becomes alkaline and the colour thus 
returns to the blood in the tissue 

After twenty four hours m spint the specimen is placed is 
a preservative which in each instance contains glycerine as 
Its pnnapal ingredient As a rule the glycenne is diluted 
with double the quantity of water to which potassium acetate 
(in the case of Fi^’s and Kaiserhog's method) is added. 

Mr. R. Frost of Sheffield (Proc Path Soc Great Bntam 
and Ireland, Jan. 1912) has proposed the following as a 
preserving medium — 


Sod fluoride . . 

Chloral hydrate . . 
Pot acetate 

Cane sugar (Tate’s cube) 
Thymol water (saturated) 


80 grm 
80 grm 
160 grm. 
3500 grm. 
8 litres. 


The chief advantage of this medium is its cheapness 
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TEEATMENT OP TISSOES PDB MICROSCOPIO 
PaBPOSES 

Necessity for Baatme Microscopic Examinations 
For a complete loxesttgation of a fatal case of disease, it is 
oecessary not only to examine as man) parts of the body as 
possible with the unaKled eye, but to imestigate them further 
by means of the microscopci This routine examination of the 
organs microscopically cannot be too strongly insisted upon. 
Wliere only specimens of exceptional interest are put through and 
cut, the patliologist ntll never be able is acquire sLiU in di/Tcr 
entiatmg the finer shades of pathological change Funher, 
diseased tissues do not always bear their secrets stamped 
upon (hem plainly, and unless a microscopic examination is 
earned out as a matter of rouiine, much thst is of exceptional 
interest will be lost. 

Sclectloa «f ?ortioBS of Org&os or Tusaes 
As regards selection of a portion of a diseased organ, no 
definite rules can be laid down It is welt not to be satisfied with 

a tingle portion, but to uLe several pieces from difierent parts 
Where one is dealing with a tumour, one section should include 
the capsule or a portion of any invaded tissue If the tumour 
be in (he bowel, along wrth the portion should be taken a piece 
of the nonnal gut wait In the case of such organs as Lidney, 
liS'Cr, and spleen, one section at any rate should include the 
capsule. Sections of (he kidney should of course include both 
cortex and medulla 

It IS not at all a bad plan to cut the difierent organs in 
different ways, or at any rate to pare them down to different 
shapes after they have ^en passed into spmt. Thus, kidney 
may be cut as a triangle the base being the capsule, liver cut 
in squares, and spleen m (he form of a rectangle Tlie 
advantage of this method is that afterwards, when the tissues 
are being passed through ibe various reagents and also when 
in paraffin, they may be recognised at a glance 

In any case, the sectioD of the organ should be thin. It 
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cannot well be too thin A good average thickness, except 
tor certain parposes, is ^ inch. In the case of tissue which is 
to be fixed in such mixtures as Flemming’s or Marchi’s still 
thinner sections are required This does not mean that the 
pieces of tissue must not be large As a matter of fact, it is 
most advantageous to have large sections, although they are 
much more difficult to cut with the microtome In the case 
of lung preparations, it may be safely said (hat the sections 
cannot be too large It is exceedingly difficult, if not im 
possible, to judge of the nature and distribution of pulmonary 
diseases from a minute portion of lung taken out at random. 

These statements do not apply to sections for all purposes 
When examining minute changes by senal sections, it is 
well to have small pieces for cutting, because it is obviously 
much more easy to find corresponding areas in the sections 
above and below an) given point if the portion of tissue is 
minute. 

When dealing with portions of the bowel, it 1$ well to pm 
out a fairly large area of intestine upon a small block of wood 
aod immerse bath in (he fixative Subsequently, smaller 
portions may be cut or snipped out For any of the above 
purposes a sharp scalpel or razor is required. In certain cases 
It may be advisable to fix the specimen entire before cutting 
away any portion for microscopic examination. This par 
ticularly applies to tumours of the stomach and bowel In 
any ase, it never spoils a specimen neatly to cut out a small 
piece for microscopic purposes 

It IS well at the same time as one takes the sections to 
make a note of any matter of importance upon the labd of the 
bottle m which the tissues are (o be placed, such as the part of 
the organ from which the specimen was taken Instead of 
pasting It on the bottle, the label Hntten in pencil may be 
placed inside the bottle along with the speamens 

Tixation of Tissue 

It IS impossible to cut in the fresh condition sections of 
organs thm enough for microscopic purposes Parenchy 
matous cells and softer parts fall out, leaving a mere 
vmsiit W vs. wctSBi.’Tj ’hftw'iwst, w. the. 
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first place, to fix the tissae. There are many fixatives fot 
tissues, bin for ordinary purposes lo per cent formalin (if 
to per cent of the commercial 40 per cent fomialdehyde) 
IS probthly the besL It is readily procured and made up, 
penetrates well, and gives excellent results For this purpose 
undoubtedly Schenng s formalin is the best With other brands, 
costing Jess, preapitates are very apt to form, especially 
m tissues containing much blood For certain purposes other 
fixatives may be employed and as a matter of fact, when 
dealing with cases of special interest, it is well to use more 
than one fixative One of the advantages of formalin is that 
other methods of fixation can be employed subsequently, such 
as bichromate of potash and osmicacid , anoiheris that sections 
can be placed m gum, froicn, and cut directly from the formalin 
solution. As m alt methods of fixation, it is essential to have 
plenty of fluid — at least tuenty volumes of fluid to one of 
tissue. 


Treatment of Tlsstte for catting in Oom 
Suitable portions of tissue are placed in the 10 per cent 
formalin, and are left for twenty four (tours (n the case of tbick 

pieces, It ts well to leave them longer At the end of that tune, 
if a npid diagnosis is required or if it is necessary to stain fox 
the presence of fat, pieces of the organt can be transferred 
directly from the formalin to a gum solution made up as 
follows 

Gum Arabic . 1 pan, 

Water 3 pans, 

Tbyrno! a few crystals, 

and subsequently froren and cut. 

Although go^ results are obtained fay cutting directly after 
fixation in formalin it is better to harden m spirit for 24 hours 
or longer, to wash out the spmt in running water ovemght, 
and subsequently to place in gum solution for some hours. 

Other Methods of Fixation 
1 For the brain, cord, or other portion of the nervous 
system, where it is desired to preserve the myelin sheath of 
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the nerve eJements, it is necessary to fix the myelin substance 
by bichromate of potassium or other similar salt For this 
purpose, Mullet‘s fimd is as good as many others of more 
recent introduction It ts made up as folions — 

Bichromate of potassium . >25 grm. 

Sulphate of sodium . . .1 gmu 

Water .... 100 c.c. 

The sodium sulphate of the Mullet’s fiuid may, according to 
Mann, be omitted without the solution suflering as a fi'cative 
Portions of bram or cord may be placed in this direct or, 
belter, transferred to it from formalin They should be left m 
the fluid for six to eight weeks, washed thoroughly in running 
water for some hours, and transferred first to 50 per cent 
spirit, then 75 per cent, lastly pure spint The bichromate 
fluid should be changed /nquently dunng the process of 
fixation The process can be hastened considerably by 
placing the fixative containing the pieces of cord in the 
incubator at 37* C 

Although tedious, the above method gives very good 
results, even with specimens which have to be stained with 
ordinary methods Muller's fluid also forms the basis of a 
number of other flxation methods, $0 that it is advisable to 
keep It in considerable quantity m stock 

a Zenier’s Fluid . — This can be made from Muller's fluid by 
adding corrosive sublimate, 5 grams, and glacial acetic acid, 
5 cc. to every 100 c,c It is advisable to add the acetic acid 
as required to the quantity of stock solution used, as it readily 
evaporates if kept The tissues should be fixed in the above 
for twelve to twenty four hours At the end of that time wash 
in running water for some hours and place in methylated spirit 
till required 

This IS an exceedingly good method of fixation for most 
purposes The solution penetrates well and preserves nuclear 
structure admirably One objection which it has m common 
with all mercury fixatives is that the mercury becomes pre 
cipitated in the tissues This can be removed by means 
of iodine, which farms with it a colourless soluble compound 
The iodine may be added to the spint la which the tissues are 
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preserved, or, what is a better way, the sections may be treated 
with Lugol s fluid (see p. 432) or a 1 per cent alcohol C 
solution of iodine for ten to twenty minutes before staining, 
followed by treatment with spmt to remove the iodine 

3 Orths Fluid — This is simply Muller's fluid in which 
10 cc pure commeraa) formahn is added to the 100 cc. 
The formaldehyde should be added immediately before the flxa 
tive IS used. Fixation is complete in three to four davs The 
specimens are afterwards washed m running water, and placed 
m methylated spirit Mallory states that the addition of 5 per 
cent acetic acid improves ihe fluid The fluid 1$ an excellent 
fixative for most purposes. 

4. Marches Fluid — This is Mullers fluid two parts, to osmic 
aad (r per cent aqueous solution) one part. As in the case of 
all osmic acid fixatives the sections should be very thin 
They should remain in the fluid three days protected from light 
They are aftemards washed m nummg water and hardened in 
spirit The method is specially applicable to the demonstra 
tioQ of recent areas and tracts of degeneration m the spinal 
cord and brain (see p 438). 

5 Flemming's telution is made up as follows — 

Osmic acid 3 per cent aqueous solution . 4 p-trts 

Chromic aad r per cent 15 „ 

Glacial acetic acid . i part 

The portions of tissue should be exceedingly thin, as tl e 
osmic aad penetrates badly They are left in the fluid for one 
to three days in the datfc, subsequently washed in water, and 
hardened in spirit The method is specially applicable to the 
study of nuclear changes, and 10 the demonstration of olem fats 

6 Corrosive sublimate, a saturated solution m normal 
saline with, if desired, the addition of 5 per cent glacial acetic 
aad. The tissues are fixed for twelve to twenty four hours, 
washed thoroughly in water and hardened m spint This is an 
exceedingly good all round fixative More especially is it 
applicable to the fixation of tissues when it is desired to 
demonstrate granules m the leucocytes and other cells. The 
same objection as in the case of 21enker’s fluid holds good with 
corrosive sublimate. The sections must be treated with lod ne 
before staining in order to dissolve the mercury 
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7 Absolute alcohol axiA methylated spirit are both fixa 
tives as well as hardening agents Under their influence, 
however, the tissues and cell elements tend to shnnk consider 
ably They are said to be speaatlygood for tissues in which 
It IS desired to demonstrate ^ctena. But as a matter of fact 
formalin and conosive sublimate are equally as good 

It IS always desirable to place a little cotton wool m the 
bottle in which the fixation is earned out. m order to prevent 
sections adhenng to the bottom It is also desirable, parti 
cularly when dealing with unconsolidated lung, to place some 
at the top, m order to prevent the pieces of tissue from float 
ing Remember always to have a large exces> of fluid 
present 

Sending Material to & Distance 

The practitioner not infrequently desires to send pathological 
matenal to some institute or hospital where expert opinion can 
be obtained. For this purpose the best fluid in which to place 
the tissue is to per cent formalin The pieces of tissue should 
be small, and at least ten times as much fluid as tissue should 
be present in the bottle, otherwise penetration of the fixative 
will be incomplete and putrefactive processes will progress 
In the absence of formalin, methylated spirit or absolute 
alcohol may be used 

Treatment after Ftzation 

After fixation is complete, as a rule it is advisable to wash 
the tissue m running water This is absolutely necessary when 
fixatives, such as Zenker’s, Orth’s fluid, corrosive sublimate, 
Flemming’s, have been used It is not necessary in the case 
of formalin fixed tissue The latter maybe placed directly m 
methylated spirit 

Hardening — After fixation, or if necessary after fixation and 
washing, the tissue is placed in methylated spirit This can 
be done by placing directly in commercial methylated spirit or 
by passing through dilutions (50 per cent and 70 per cent) 
first For ordinary purposes the dilutions may be omitted, 
especially when one is dealing with matenal removed from 
the body twenty four or forty eight hours after death. When 
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It IS desired to preserve tb« finer details, more especially when 
one IS dealing wnih the central nervous system, then passage 
through the dilutions is advisable, as there will probably be 
somewhat less shrinlcagem the cell elements In addition to 
hardening the specimen, the passige through spmt al^o to a 
certain extent dehydrates 

Dehydration. — The next process is dehydration, or the 
removal of all water from the tissue Some tissues are more 
<Uf!icult to dehydrate than others As a rule the denser the 
tissue the more difficult it is to dehydrate. For this reason 
any specimen containing well formed connective tissue requires 
longer than a specimen such as, for example, normal liver 
For purposes of dehydration it is well to use tno changes of 
absolute alcohol As a rule, a few hours in the first alcohol 
and twenty four hours In the second is sufficient The alcohol 
must be replaced by fresh after being used for a succession of 
specimens during a few days. 

Embedding 

The further treatment of the speamen depends u^ion 
whether one wishes to cot Ibe sections in paraffin or celloidin 
In the case of most organs and tissues, it ii necessary to 
impregnate with some substance which will hold together tbe 
cellular elements dunng the process of cutting and staining 
For this purpose, paraffin or celloidin is commonly employed 
Each has its own speoal advantages, each therefore has its 
supporters. Probably paraffin is rpore generally used, so we 
shall consider it first. 

Embedding in Ptuaffin.— -From the absolute alcohol, the 
sections are placed lo a cleanng ffuiil, which may be chloro- 
form, bensol, xylol or some such chemical substance, benzol 
being the cheapest of those mentioned All these have this in 
common that they readily mix with alcohol on the one hand, 
and with paraffin on tbe other At least twenty four hours 
should be allowed for this cleanng process, and iC is well cause 
two changes of the cleanng medium. 

The sections should then be transferred to benzol, or what 
ever clearing agent is employed, lo which some pieces of 
paraffin have been previously added, and the bottle placed on 



APPENDIX A 


413 


the top of the paraSin oven, or inside the incubator At this 
temperature, «hich will be about 37* 40* C , benzol will, of 
course, take up much more paraffin From this mixture, at the 
end of twenty four hours, the pieces of tissue are placed in a 
shallow uncovered dish containing pure paraffin, in the intenor 
of the paraffin oven Here they remain until all the benzol 
has been driven off If the sections are not too thick or if 
they are turned over at intervals, a few hours will suffice It 
IS important on the one hand not to leave the specimens too 
long, because the heat of the oven shnvels them On the 
other hand, it is necessary to drive off all the benzol, else the 
tissue will shrivel afterwards and will not cut well As a rule, 
if they are placed in the pure paraffin (melting point 50’ S3* C ) 
the first thing in the morning, they may be cast the same day, 
some time during the afternoon. The criterion for the whole 
of the benzol hawng been dn%en off is the absence of the char 
actenstic odour on shaking the dish containing the pieces of 
tissue. 

To cast the speomens, two L-shaped moulds are placed 
upon a porcelain slab, so as to shut m a space the size of 
which wilt vary with the number and sue of the specimens 
Melted paraffin from a large dish is then poured in to the 
depth of about i centimetre, the specimens axe transferred by 
means of a warm pair of forceps, and placed, according to the 
direction m which it is desired to cut them, in the fluid paraffin 
upon the porcelain slab When the surface of the paraffin has 
solidified, slab, paraffin and moulds may be placed m cold 
water and the blocks removed when solidification is complete 

The above penods for dehydration, clearmg, etc., may be 
considerably shortened if the specimens be small and thin 
Various abridged methods are m use, of which the following is 
a reliable one At the same time, it roust be remembered that 
leisurely methods give the best results 

Quick Method for embedding in Paraffin (Mallory and 
Wnght) — Small pieces of tissue or organ are placed m two 
changes of acetone for half to two hours The acetone must 
be m laige excess From this they arc transferred to xylol 
or chloroform for fifteen to thirty minutes. They are then 
placed in pure melted paraffin for half an hour to an hour and 
a half at ^7* C Embed m paraffin 
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Summary ej Method of embedding tn Paraffin 


Fixation m formalin for 
Hardening in spirit for at least 
Absolute alcohol, t«o changes 
Ucnzol, xyloi, or chloroform, tnu 
changes 

Beniol, etc, saturated «ith parafhn 
at 37* C. 

Pure paraffin, melting point 50' S3*C 


34 hours. 

24 

24 48 „ 

24 

24 .. 

612 „ 


Onttlng Preparationa emhodded la Paraffin. — For cutting 
sections embedded in paraffin, one of the improved rocking 
microtomes made by the Cambridge Scienlific Instrument 
Company is probably the best No special knife is required. 
Suitable razors are supplied by Hilliard, Edinburgh, for 
They must be kept in good order by frequent stropping and 
occasional setting on a Canadnn hone. The block of paraffin, 
fn which (he specimen has been cast, ss pared down (0 a con 
venient sue with a penknife It is fixed to one of the dies, 
which screws on to the arm of the microtome, by means of 
a heated piece of metal — the end of a copper section lifter will 
do admirably The screw regulating the thickness of the 
section IS adjusted to the desired position (about to microns), 
and a number of sections are cut. These can be lifted by 
means of a fine-pointed pair of foiceps and a small brush, and 
placed in warm water about 44’ C. WTicn .the sections have 
fiaitened out they are mounted singly, or, if desired, in a 
senes, on a clean shde. Slides previously smeared with 
albumin (egg albumin in water) have this advantage, that 
the sections adhere to (hem more firmly Hie slide, or senes 
of slides IS then placed in a slnnling position till dry They 
arc then placed on the top ot, or in, the paraffin bath, or m an 
incubator at 37* C 

Embedding to Celloidlit. — ^Tbe sections are taken from 
absolute alcohol and placed for twenty four hours in a mature 
of equal parts of absolute alcohol and ether From this they 
are transferred to a dilute solution (2 per cent) of cellotdin 
(Schennsfa granular) in equal parts of alcohol and ether 
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They may be left m this for twenty four hours or longer, and 
at the end of that time are transferred to a 6 per cent solution 
of the same matenaL Here they remain for twenty four hours 
more 

To cast the specimens, take a cube of wood of a suitable 
size. Pour a little celloidin o\er the cross grained surface, 
then place the specimen on it and pour a little more over 
Allow the whole to dry till it is of a firm consistence, then 
place ID 85 per cent methylated spirit 

The ceiloidin method of embedding is more especially used 
for sections of the brain, spinal cord, bono, and skm, but it is ap. 
phcable to all types of tissue Its chief advantage is, that dunng 
the process of impregnating the specimen with the cclloidm 
no heat is applied. Another advantage which it has over the 
paraftin meth^ is that the sections are floated m the staining 
fluids and not ftxed to slide or cover glass This allows of the 
stain acting from two surfaces, and undoubtedly has the result 
of giving a more natural appearance to the tissue elements 

Outting Preparations embedded in CeUoldm. — For 
cutting such preparations a number of microiomes are avail 
able Among them the Schante, Mmot, and, for large sections, 
the Bruce microtome are the best known Special knives are 
always supplied with these, which retpme great care in order 
to keep sharp 

While cutting, the specimen and the knife are always kept 
moist with 80 per cent spint, applied one or two drops at a 
time by means of a large brush Serial sections may be 
obtained by placing the sections as they are cut upon tissue 
paper moistened with spirit The sections are lifted with a 
brush, and placed in 80 per cent spirit until they must be 
stained From this they are taken and either washed first or 
placed directly in the stamrog fluid 

Cutting Sections m Com — As previously stated, it is 
advisable to fix specimens before cutting them. It is possible, 
however, to obtain sections good enough for making a 
diagnosis, as, for instance, af a/t operation while the surgeon 
ts wathrtg, by placing a small piece of tissue in gum and 
immediately cutting it. When such rapidity is not demanded, 
twenty four bouts* fixation m 10 per cent formalin is suffiaent, 
but where time permits, and when it is not desired subsequently 
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to stain for fat, it is «ell tn addition to harden the tissue in 
sp/nt for a day or tno This should not, of course, be done 
with sections which are snbsequently to be stained for fat. At 
the end of that time the spirit should be washed out in running 
water over night, and the specimen placed in gum for some 
hours It is absolutely necessary to wash out the spirit 
thorough!} and to allow sufficient tune for the gum to pene- 
trate, bcaions cut in this way give as good results as any 
when suitably stained For many tissues, notably lung, the 
results are as good as those obtained with the best celloidin 
sections, and the tissues are less subjected to the influence of 
chemicals, and »n consequence are Jess shrankea Further, 
scry large sections can be obtained by freeting, the sue only 
being limited by the sue of the freezing stage, and this, as 
has been already emphasised, is a matter of supreme import 
ance in studying lung disease. FonnerI>, when ice and salt 
hid to be used for freezing, the method was clumsy Laier, 
the introduction of ether simplified the process , but m these 
days of liquid CO^ no method of cutting sections is more 
Simple or effective 

W’lth regard to the type of microtome, the Cathcart, with 
ether freezing, is a useful little instnunent, particularly for 
travelling purposes, when the pathologist accompanies the 
surgeon to an operation 

For laboratory purposes undoubtedly one of the numerous 
COj freezers « preferable, owing to its more rapid and more 
powerful action Of the more elaborate CO^ microtomes, the 
Aschoff Becker is very good A simple one is that introduced 
by Dr Mister, and used largely in America. 

The piece of tissue ts placed upon the stage of the 
microtome, and some gum poured on the fop and round it 
The carbonic acid gas is then wmed on and off a number of 
tunes till the specimen is opaque, white, and hard. In this 
condition the knife will not cut it, but when it is just com 
mencing to thaw the best sections will be obtained. To 
prevent the deeper portions from thawing, the gas should be 
turned on every now and then A razor, the blade of a 
carpenter’s smoothing plane, or one of the special knives 
supplied with the microtomes is used for cuUiog The 
sections are removed with a brush and placed in a basin of 
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coJd water, where they wilj gradually flatten out The section? 
may be stained at once, or preserved in formalin water, or 
better, in spint, for future use. When it is desired to stain 
fat, spirit cannot of course be used. 

Decaleiflcation 

Tissues which contain bone or calcium salts, such as 
atheromatous patches m the aorta, calcareous tuberculous 
glands, etc , require to be decalcified before being cut, 
otherwise the razor or tcnife employed will be rumed 
Before decalcifying, the portion of bone or tissue is fixed, 
having been previously sawn or cut to the desired size. As 
fixative, formalin 10 per cent, Zenker's or Orth’s fluid may 
he used After washing, the specimen is placed in methylated 
spint for at least twenty four hours 

There arc many decalafytng fluids, the chief constituent 
being, m all cases, tomt cad In order to ensure the penetra 
tion of the acid, the fluid should be frequently changed, and 
should be used in large quantity Unfortunately, nuclei are 
always damaged by such acids, so that the sections require 
to be stained for longer periods and never give quite such 
good results as tissues which are not $0 treated. 

Nitric acid is one of the most eflective decalofying agents 
It IS used in. a 5 pet cent aqueous solution For rapidity of 
action Ferenny's solution can be strongly recommended It 
is made up as follows — 

Nitric acid, 10 per cent . , . 400 c.c. 

Absolute alcoh<^ . . . 500 c-c. 

Chromic aad, ^ per cent . . . 300 cc. 

In the above solution decalcification is usually complete, if 
moderately thin pieces of tissue are used, in from ten to 
fourteen days 


Appamtoa required 10 Stainmg 

As regards apparatus required, this depends upon the way in 
which ihesectionshavebeencoL Slides^m x i m forordinary 
sections, anb 3 id x >'} m lor 'larger sections, as we'fl as coier 
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glasses(Ko i and No. 2) «iUaIwa)sbe required. Forsections 
cut frozen or in celloidtn, a senes of i^-atch glasses to hold the 
staining fluids and reagents, a bowl of water for washing 
between the processes, needles for lifting the sections, drop- 
bottles containing abs^ute alcohol and xylol, and a bottle of 
Canada balsam, also glycenne jelly or Farrant's medium, are 
all that IS required lo the case of sections cut in parafFin, 
these may have been mounted either upon cover glasses or 
on slides. In the former case, a senes of drop-bottles con- 
taining the reagents and a pair of Comet’s forceps to hold 
the specimen are all that is necessary In the latter case it 
IS well to have a senes of stoppered jars, of a sire suitable 
for holding at least tno slides, back to back, for stains and 
reagents A tap for cold water and a sink should be at hand, 
also a jar contaiomg distilled water A pair of scales for 
weighing out scams is also necessary 

For sections cut tn celloldin, watch glasses or other small 
gbss dishes for the stains and reagents, and needles for Iiflmg 
the sections, are required. 

Slides and cover glasses should always be clean : more 
especially they should be free from grease. The best way of 
securing this is to place them in strong bydtochlonc aad for 
a short time, then wash in running water, and fl&ally put them 
into a jv with a ptopetly fiuing top containing methybted 
spint From this spmt they are taken and dned with a efean 
clotb as they are required. 

Motmtlag Uedla 

Canada DaUam — ^This is prepared by dissolving the balsam 
either m benzol or xylol The solvent is added in sufScient 
quantity to give a yellow fluid with a syrupy consistence The 
^sam shouldbekeptm one of the specially prepared stoppered 
bottles U IS necessary to add a little of the solvent from time 
to lime to replace that which evaporates 

In the case of ussues treated with osmic aad, cbloroform 
should take the place of the beniol or xylol 

Sections which have been stained m anilm dyes such as 
thionin tend to become disctdoun«ed when mounted in ordinary 
balsairu This is due to the fact that ordinary balsam is aad 
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as a result of oxidation. In neutral balsam, which may be 
obtained from Gnibler, Leipzigf, the colour is preserved for 
a much long’er perioi Another way of getting- over toe 
difficulty IS to mount the section in Cotopkonium dissolved in 
terpentine oiL 

Glycerine Jelly ■ — This is specially useful in mounting 
sections which have been stained for fat or waxy matenaL 
It contains — 

Gelatine (Coignet's) 30 parts. 

Distilled water 70 „ 

Glvcennc 100 „ 

Alcoholic solution of camphor 5 ,, 

After standing overnight in the distilled water the gelatine 
and water are boiled and subsequently strained through a 
warm filter The glycerine and camphor are added and mixed 
thoroughly Before use the medium should be liquefied by 
being placed m warm water 

Farranli Medium — Equal parts of water glycerine and 
a saturated watery solution of arsenious acid (saturated by 
boiling) are mixed together thoroughly To thts >s added 
about half its bulk of gum arabic The mixture is stirred 
from time to time until solution is complete It is then filtered 
and a little carbolic (I 20) added 

STAININO METHODS 

Treatment of Sectioni culm Parajin before Staining — Before 
staining, sections which have been cut in paraffin require to 
be treated with some solvent for paraffin such as benzol or 
xylol The reagent is dropped on to the section and the slide 
or cover glass gently tilted backwards and forwards for some 
seconds The benzol is then poured off and replaced by fresh 
The process of solution of the paraffin may be hastened by 
warming the slide or cover glass very gently well above the 
flame of a bunsen until the paraffin is seen to melt The 
benzol is then poured on and allowed to remain for a few 
seconds 

The benzol must now be washed off by means of a few 
-irrup-o 'ifi 'ntihi^tnedU vpirlt, ‘hn. mrJmiwi. ‘n. 
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allow the fluid to run a»ay The section is now fentl}' 
immersed in water and left for a few minutes before staininy 
The stain is then dropped or filtered on to the section, or the 
section and slide are placed m a suitable jar containing the 
stain 

Trealmenl (>J Stctions cut m Ccllotdtn and Gum —Sections 
cut in gum or in cetloidm are taVen direct from water bj 
means of a needle and {^aced m the staining fluid, usually m 
a watch glass or similar hollow dish Such sections stain 
much mare rapidly than those cut in piraflln, by reason of the 
fact that the stain acting upon the tissue from both sides 
penetrates more readily 


Piero-Oamlae 

This ts a combined nuclear and protoplasmic stain It 
also has the adiantage of diflerentiaiing between vanous 
types of tissues and celts. The nuclei of cells and fibrous 
tissue are turned bnltiam crimson Epithelial cells, necrotic 
matenal, fibrin and elastic tissue are stained yellow The 
slam IS prepared as follows — 

Pure carmine . . 1 part. 

Lit} ammoniae fort . 3 parts 

Dist water . . > 3 >■ 

Dissohe the stain m a lest lube m the ammonia and water 
and add 20a ptris of a cold, saturated, and filtered solution 
of picric acid, and mve thoroughly Place the fluid m a basin 
covered with glass and allow 10 ripen in direct sunlight, 
testing Its powers of staining from time to time. To prevent 
the picne acid crystallising ou^ add 10 to 20 per cent d( 
distilled water to the fluid that remains Add also 2 to 6 drops 
of t to 20 carbolic to prevent the growth of fungi 

Method 

Spread the section out on a cover glass, drain olf super 
fiuous water Kuo several drops of staining fluid o\er and 
allow to stand lot fifteen to tweaty minutes Dram off excess 
of stain Do not wash. Mount in Tarrant’s medium. 

The method 1$ specially useful for sections cut in gum. 
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Hismatoxylm (Hsmatem), Eosm 
tl£inatox>lin is obtiined from the wood of Hctmatoxylon 
catnpechtanum by extraction with ether It is not m itself a d>e 
but becomes one on oxidation In its oxidised form it is kno^v-n 
as barmatein Neither the onginal substance nor the oxidation 
product IS capable of staining directly Each reouires a 
mordant added to it or used separately As mordants, alum 
and iron are very commonly used 

There are many useful methods for staining with hsma 
toxylin and htematein They all give very similar results, the 
nuclei staining a dark blue or purple colour 

Of the hasmatoxylm methods probably the best, both as 
regards ease of preparation of the stain and rapidity of action, 
13 Weigeri’s iron haematoxyhn 

XVngerCt Iron Hirmatoxyhn — ^Two solutions are prepared, 
No I containing the htematoxyhn, No 3 the mordant (iron) 
These solutions keep rvell separately For use, equal parts of 
the two are mixed together The mixture will stain at once, 
but 18 better after twenty four hours It will keep good for 
eight to fourteen days 

The solutions are made up as follows — 

Solution t 

Hatmatoxyhn . . t grm 

Alcohol 96 per cent . . too cc 

Solution i 

Liq fern perchlor (S C 1 1 24) 4 c.& 

Dist water looca 

Hydrochlonc aad (cone) i cc 

The mixture, which has a brownish black colour, is dropped 
on to the section and allou ed to remain from one to five minutes. 
Better results are obtained by differeniiauon for one or two 
seconds in acid alcohol (i per cent hydrochlonc aad in 
methylated spmt) The section is then thoroughly well washed 
in tap ivater and counterstained with eosin or picro-fuchsin 
‘■(ijs. Cavt'jwls. Vainly 
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An excellent hxtnatem is that recommended by Mayer 
It IS prepared as follows — 

Hicmacein , i grm. 

90 per cent alcohol . yo cc 

Alum . 50 grm. 

ater 1 litre 

A crystal of thymol » added to pretent the gronth of 
moulds. The hatmatem should be dissolved first tn the 
alcohol by the ard of «amith. and then added to the water in 
which (he alum has been already dissolved 

The stain improves on (.ceping The ripening process is 
more rapid if the stain be exposed to sunlight At first it mxy 
require half an hour or even longer to stain , later, ten to fifteen 
minutes is sufiicient If the stain is too deep or too difiuse a 
few seconds In acid alcohol (hydrochlonc acid i per cent in 
methylated spirit) will diflerentiate. The section is then washed 
thoroughly in tap water until the blue colour returns 

Mtlfioa 

I. Sum in hTmatosylinfor twoto five minutes or hxmatem 
ten to thirty minutes. 

(a UifTerentiaie m acid alcohol if necessary) 

i Wash ihorouj,lily tn water 

4 Countersum m J per cent watery eosin for one to four 
minutes, 

5 Wash m water 

b Dehydrate, and at the same lime tahe out some of the 
emit] in absolute alcohoL 

7 Clear la benzol 

8 Mount tn balstm 

In the case of sections cut in gum or in cellotdm a much 
shorter period is required for staining in (he hatmatein and 
eosin solutions. 

Hsmatoxylin combined vltli Ficro-fncbsln (van Oleson's 
stain) 

For this combination the harmatoxyhn or harmatein may 
be any of those in common use^ such as the aboie mentioned, 
but It IS necessary when using these wxtb picro-fuchsiR to stain 
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for a longer period than when eosio is used, as the picnc acid 
tends to decolounse the hteoiatem Another alternative is to 
use a stronger nuclear stain, and for this purpose Weigert s 
iron hsmatotylm has no rivaL 

Van Cteson's Solution — It is best to prepare a stock 
solution as follovrS . — 

Acid fuchsm i 5 gnti. 

Saturated ivatery solution of picnc 

acid (about o 6 per cent) 1 50 cc. 

Tins solution keeps uell For use, mix i c.a of the stock 
solution with 10 cc saturated watery solution of picnc acid 
This solution will also keep for some weeks 

Afttkod, 

1 Stain in iron hxmatoxylm for two to five minutes or m 
harmatem for fifteen to thirty minutes 

3 Wash m water 

3 Stam in picro-fuchsm ten to thirty seconds. 

4 Wash rapidly in water 

5 Dehydrate rapidly in absolute alcohol 

6 Clear in carbot xylol (or carbol beniol) 

The advantages of the carbol xylol is that dehydration need 
not be very complete if it is used. This is of importance 
because prolonged treatment in alcohol extracts the stain 
The mixture consists of three parts xylol (or benzol) to one 
of melted crystalline carbolic acid 

7 Clear again in xylol (m order to get nd of the carbolic) 

8 hfount m Canada balsam 

The speaal advantage of the van Gieson method is that 
a differentiation is effected between certain types of cells and 
tissues Red blood corpuscles are stained a bright yellow 
colour, CMnnective tissue fibres red, and muscle fibres yellow 
or brownish yellow 

In staining sections cut in gum or in cdloidm with picro< 
fuchsm a longer period of washing m water is required. 

Eosui, Sletbylene Blue Stafniitg Method 

This IS a method of very general applicability In some 
sciVismV « Aittencs ef «• asaJ rswT.vsvr 
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Jf has many advantages It « a fwly sharp nuclear stain, 
but Its chief advantage is as a stain for protoplasm The 
structure of the protoplasm more particularly my granules 
nhich It may contain, are brought out «ith the characteristic 
reaction to the acid (eosin) and basic {metb>lene blue) dyes 
The outline of the individual cells swli be brought out very 
dearly and their relative sue thus more easily estimated 
Moreover, any bacteria present will be stained with the 
methylene blue 

In order to get the best results the tissue should be fixed in 
ZenlwCr’s fiuid or in saturated corrosiic soblimate Fairly good 
results will, however, be obtained with formalin fixed tissue 

Aftiivd — A simple method of using the stains is as 
follow-s — 

I Stain in eosin (1 per cent aq solution) five to ten 
minutes 

a Wash in water 

3 Stain in methylene blue (1 per cent aq solution) half 
minute 

4 Wash in water 

j Differentiate and dehydrate m abso}uie alcohol 

6 Clear in xylol or beniol and mount m balsam. 

After staining with the eosio, Poiai. Alum (sal sol ) may 
tie used for fixing the sum 

The diderentiacion should be carefully earned out and 
controlled by putting the section under a low power of the 
microscope, and noting the point at which the nuclei of the 
cells become sufficiently clear The method requires some 
practice before (he best results are obtained. 

Mallory and Wright recommend tbe following — 

I Stain in cosm (5 per cent aq sol ) for twenty minutes or 
longer 

j Wash in water 

3 Sum in Unna's alfcahne methylene blue (one part m 
five of water) for ten to fifteen minutes 

l/rrtyt A!t‘it$ne ifttAjlttu Ulue 
Methylene blue . . . . r grm 

Carbonate of poassmm . . . J grm. 

Water ...... lootc. 
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4 Wash m water 

5 Differentiate m alcohol, clear and tnonnt 

According to Mallory and Wnght the success of the 
method depends upon the presence of colophonium m the 
alcohol used for differentiation. This 13 usually present in 
alcohol, but it may be necessary to add it in such quantity 
as to make a to per cent solution 

A slam which gives very similar results is prepared by 
diluting Leishtnans stain with nine parts of water The 
sections are allowed to remain in this stain for twenty four 
hours. They are then diflerentiated in a very dilute solution 
of acetic acid (i 1000), washed in water, dehydrated, cleared 
and mounted in balsam. This makes an excellent counterstain 
instead of methylene blue after using Ziehl Neelsen’s carbol 
fuchsin for staining tubercle baalli 

Pyronut Methylgreen Method (Unsa Fappe&heun) 

This IS a useful method for differentiating the various 
types of cells in inflammatory tissue, more especially for 
demonstrating ‘ plasma cells The staining mixture 
(pyronm methjlgreen) is best obtained ready made from 
Grubler 

1 Fix in alcohol, formalin, or Orths fixative 

2 Stain in pyronm methylgreen mixture for 10*15 minutes, 
warming the slide si ghtly 

j ^V'ash ift water for several minuie$ 

4 Differentiate in 70 per cent alcohol 

5 Dehydrate rnpidly, clear, mount 

By the above method the protoplasm of the “plasma 
Celts IS deep red, the nucleus green 

Elastic Tissue Stain 

Elastic fibres enter into the formation of many tissues and 
organs in the body More especially is this the case with 
the lungs and testicle and with vessels (other than capillanes) 
and skin. In studying pathological changes in these tissues 
it IS therefore absolutely necessary to employ some method 
for the demonstration of the elastic fibres. A number of 
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staining methods will show elastic fibres, but for the study of 
changes in these fibres special seJectne methods must be 
emplojed. Of these selective methods, undoubtedly the best 
is Weigert's resoran fucbsm method 

The stain rnay be obtained in the form of powder or fluid, 
but u IS easily prepared as fallows . — 

Resorcin . 4 giro. 

Fuchsin (Grubter) i grm. 

Water . joo c-c. 

Dnog the mixture to the boil in a porcelain dish, and add 
35 ccoflbe liquorfernsesiju/chlondi {l*harm.Germ. S G r 1) 
boil for fi\e miDUtes, stimng at the same time A pre 
cipitate forms which after cooling is filtered. This precipiute 
» dissolved IQ 300 cc of 94 per cent alcobol, beat being 
applied till tb« alcohol boila "Tht solution u then allowed 
to cool, made up to 100 cc with alcohol, and 4 ce of hydro* 
ehlonc acid added 

Mfthen. 

t Tissues are fixed in fomsslm or comtivt, hardened 
in alcohol and cut m paraffin, cetloidm, or better, m gvm with 
the freezing microtome It is well to cut the sections fairly 
thick (30-40 m order that the sinuosities of the fibres may 
be fblloned Tissue hardened m alcohol must of course be 
washed thoroughly 10 water (twenty four hours) before being 
placed in gum 

3 Stain seaions in 1 ihmm carmine one to five minutes 
(paraffin sections twenty four l>ours> 

OriA's lAthitm Canmnt 

Carmine * . 5 

Sat aq sob of lithium carbonate . . too cc 

Thymol, 3 few crystals. 

3 DifTerenfiate in aad alcohol (p 42 t)(brone to twenty four 
hours. The longer the sections are left in this the better the 
result 

4 Place direct in moraa fochMo mixture for ten minutes 
(gum senions) to one hour (paraffin sectioni). Tlic stam 
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tends to become less active on keeping, but the differentiatior. 
IS better 

5 Differentiate and dehydrate tn absolute alcohol In the 
case of gum sections, this is best done in a “ Pern dish ” so 
that the section can be spread out on the slide while m the 
alcohol 

6 Clear in carbol xylol or carbol benzol 

7 Afterwards in xjlol or benzol and mount m balsam. 

By this method the elastic fibres are stained dark blue, the 
cell nuclei red. The elastic tissue stain can be used along with 
other staining methods A very good combination w the 
following — 

Stain in iron hasniacoxylm,then m Wcigert’s resorcin fuchsia, 
and finish up with picro-^chsin. 

Tihrm g t aming STethod 

Weigerfs fibna melbod is merely a modiScatton of the 
Weigert Gram method for staining bactena, and sections 
stained with it will also sbowgtam positive organisms The 
method is particularly adapted for demonstrating the exudate 
in acute infiammations of pleura, pericardium and lung, also 
for the fibnn network in thrombi. 

Mtthod, 

I Fix in formalin or corrosive sublimate, but not m Muller's 
or Orth’s fiuid. 

3 Cut in gum, parafiin or celloiduL 

3 Stain in lithium carmine (see p 436) in the case of 
parafiin sections for some hours, in the case of gum or celJoidtn 
sections for one to five minutes 

4. Difierentiate in acid alcohol for some time, best twenty 
four hours 

5 Wash well m water 

6 Sum m anilin gentian violet (p 446) five to ten minutes 

7 Pour off excess and blot carefully 

8 Mordant m iodine solution for two minutes 


Potassium iodide 
Water 

Iodine in excess 


• S grm 
00 C.C. 
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9 Pour off excess And Mot firm)) 

la Differemiaie in amlnxjrlol (eqsa] parts of amlio oil 
and *y!oI). 

1 1 Clear in x) loi, mount 

By this method the fibrm is stained blue wbde the nuclei 
of cells are stained red 

St»iT»Tig of Fat is the Tissues > 

Fat occurs in the tissues as (1} neutraJ fats (combinations 
of fatty acid and gJycenoe} (2^ htty aads (palmit c, stcan^ 
or oieic) (3) soaps (combinations of fatty acids and alkalies — 
potassium, sodium, or caloum) (4) combinations of fit uttb 
protein (albumin soaps) All the first three nnetiet are 
demonstrable by microcbemcal meins, the last only by 
chemical analysis. 

In order to demonstrate fat by siainmg methods it Isneces 
avy to cut sections of the tissues fresh or, better, after fixation 
With formalin. The portion of tissue ts talccD direct fjom the 
formalin and froren, or it is placed for some hours m gum 
(p. 4 o 3) and then cut Tissues passed through ibe usual re> 
agents and cut 10 parafBo or celloidin bai-e all their iat rtmoyed, 
unless they have been fixed previously in osmic acid, which 
stains certain fats black, or to a chrome salt such as bichrom 
ale of potash. 

11.15IC anilm dyes will stain fats in the form of free fatty 
acid by combining mth (hem to form coloured soaps As a 
rule fatty acids occur in small amount in the fat of tissocs, 
although m some morbid conditions (</ f\t necrosis) they are 
present m large amount The neuir^ fats, which are the pre 
dominant form, are, howmer, readily hydrolysed by the action 
of acids and so spl t into fatty acid and glycerine. The car 
home acid of the atmosphere »iH act m this way This 
hydrolysed fat will take on the basic anihn dye. In this way 
the fat in sections stained with such a dye and exposed to the 
air or to the action of an aad such as sulphurous aad gradu 
ally combines with the dye and so becomes coloured In 

S LorT»io.Sfii/ih sod Stair f^urmal tf ttJ Hjcfertiliff 

1OO&. ycJ. sL p. 41 j U i 1909 vOI s L pp. t |}6 tjt ihj tfoS 
roL 1I4. pp. 14 34S li d 1911 VI4. XT pp. 53 iSo 
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other words, globules of acid lit are stained immediately with 
basic aniim d)es, while globules of neutral fat remain un 
stained until they have been hydrolysed and the fat has 
become acid 

Demonstration of Fat by Hamatoryhm — Fat m the 
tissues will stam with hamato'fyhn, in a similar way to m)chn 
in Weigerfs method, after partial oxidation by fixation m bi- 
chromate of potash or in chromic acid The fat, however, 
takes considerably longer than the myehn to reach the stage 
of oxidation at which it will “lake” haematoxylm 

In order to stain sections of fatty liver in this way the 
piece of tissue, after rapid fixation in formalin, should be cut 
in gum and the sections placed in a saturated solution of 
potassium bichromate at 37* C for a fortnight At the end 
of this time they are stained in Kuhschitzky’s hmmatoxylui, 
and differentiated as on p 355, or by means of Weigerts 
borax femcyanide mixture prepared as follows — 

Borax . . . 2 grm. 

Pot femcyanide . s 5 grm 

Water . 1 00 c c. 

Demonstration of Fat by Ostmo Acid. — For this purpose 
osmic acid 1 per cent solution in water or any of the fixatives 
containing osmic acid, such as Flemmings (p 410) or 
Marchi’s (p 410) solutions, may be used The action de 
pends upon the reduction of the osmium peroxide to osmium 
oxide Only certain fats are blackened in this way, more 
especially olem and oleic acid The pieces of tissue treated 
should be very thin as the osmic acid does not penetrate well 
One advantage of the method is that the tissue can after 
wards be embedded in paraffin or celloidin, although m the 
case of paraffin embedding xylol should not be used Subse 
queni staining with safranm (1 per cent) gives very good 
results. 

The staining with osmic acid can also be earned out with 
sections cut in gum The sections are placed m ^ per cent 
solution of perosmic acid for iz hours m the dark, washed 
well in water, and mounted in Farrants solution 

Lorram South's Nile Blue Sulphate Method — Nile blue 
(A} .vs 
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viilin (l>e3. It comb DCS with fatty acid forming a coloured 
soap. When sect ons of tissue coatainin; fat are stained with 
It, the larger proportion of the lat globules are found stamed a 
bnUiant red, others are stained a deep blue, ahile others are 
purple The explanation of this is that the d)'e m vatery 
solution contains a red substance (oxatone base), which is 
deni ed from the blue dye (oxanne base} by a process of oxrda 
tion This transformation can be earned out more npidly 
by heating the blue stnm for some hours in the presence of 
acid. This red oxazone base is re.sdily soluble in both fatty 
acids and neutral fits, and in virtue of this leaves the stain 
and concentrates m the tit This so ution ol the d>e in (he 
fat IS a rapid process. Hence the great proportion of the fat 
m the tissue unll be coloured red. The blue stained globules 
represent the fatty acid portion of the lit which has combined 
unih the basic dye (oxanoe base) to form a soap. This pro- 
cess IS a relatively stow one 

W’hen both neutral Cit and btty acid ate present la a 
globule, both sums act, thus gunog a purple colour. 

A/c/-W 

1 Fix in formalin 

a Cot in gum with freeting itucrotome 

3 Place the sections la a cooeentraied watery solution of 
Nile blue sulphate for ten minutes 

4 Wash m water 

5 Differentiate in i per cent acetic acid. 

6 Wash thoroughly 

7 Mount in Fanant or in glycenoc ;e)Jy 

Method of atalnlog Fats with Sudan 111. aad Bcharlach 
S, — Sudan HI and Scharlach fCaretwo anihndyes belonging 
to the ato group, closely allied to one another, the latter being 
richer by two meth)l groups iban the former, and in conse 
qaence being the stronger sraia Doth djes are readily 
soluble m alcohol and in fat, bat not in water It is m virtue 
of their solubility in fat that the colcarration tabes place Doth 
stains are cafsble afeotounng all types of fat — btty acid, 
neutral fat, and sonp* This fact, in conjunction with the ease 
of staining, renders (hem the best a!J round dyes far fatty 
changes. D^use of tu more intense staining, Scbarlach I\ 
IS to be preferred to Sudan III 
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Method 

I Formahn /ised )jssue, 

3 Cut in gum with freezing microtome: 

3 Place sections m 70 per cent spint for a few seconds 

4 Then m a saturated solution of Scharlach R m 70 per 
cent alcohol, previously filtered, for ten minutes to twenty four 
hours m covered dish. (The longer the sections remain mthe 
solution, the more intense is the staining ) 

5 Transfer to 70 per cent spint 

6 Wash m water 

7 CouDterstain for five minutes in alum hsematein. 

8 Mount in Farrant or in glycenne jelly 

Owing to the fact that the stains are not very soluble in 
70 per cent alcohol, a relatively long period is necessary for 
perfect staining The time can be shortened considerably by 
using one of Hcrxheimer's methods, of which the following is 
the best — 

70 per cent alcohol . . . 50 c.c 

Pure acetone . . 50 cc 

Scharlach R. . . excess 

In the mixture of alcohol and acetone the Scharlach R is 
much more soluble than m the alcohol alone Hence two to 
five minutes suffices for suinmg Care should be taVen to 
filter the stain before use and to keep tbe dish covered in 
which the staining is earned out as otherwise precipitates 
may occur 

Demonstration of Glycogen In the Tissnes 

Glycogen is a carbohydrate which occurs m cells, eg 
liver, muscle, kidney, and, more rarely, m intercellular sub- 
stance It IS readily soluble m water but insoluble in alcohol, 
therefore the tissue under examination must not be treated 
with water or watery stains It gives a dark brown colour 
with iodine For ordinary purposes Ehrlich’s method is 
quite good 

Method 

1 Place tissue at once m absolute alcohol 

2 Embed in paraffin 

3 Stretch the cut sections ro 50 per cent alcohol 
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4 riicc a drop of the fo'lo«inj' mixture or the shde 

Gum-arabic too pans. 

* iodine solutton (see below) . i pan. 

Ziir^^4 SelutroM 
Iodine . .1 grm 

Pot iodide . 2 grm 

\\ater . . 300 c.c 


Place a cover gbss on the spectmen and investisaie. 

In order to obtain permancot preparations, more elaborate 
methods, such as Lubirsch s and Itest’s, must be adopted 

Lobaneh** Method 

I Fix tissue in absolute alcohol, embed in paraffin, cut, 
stretching sections m 30 per cent alcohol 

3 Siaui us ^Ia^'er's alcobobc onmse /or several xninum 

Carmine . . . 4 grm. 

Water . . . ♦ IS c.c. 

Hydrochlonc aad . . . 30 drops. 

Ditsohe by boiling, add 9$ cc of $3 per cent alenhot} filter 
m warm condition and neutralise with ammonia until a perma- 
nent precipitate forms, then Cher ra the cold. 

j Differentiate m aod alcohol (see p 431). 

4. Wash in absolute alcohol 

5. Stain in mefhybnilin violet solution as for U'eigerfs 
fibrin method (p 417), warming alightly for t»o minntej, 

6. Wash very rapidly in water 

7. pour on Lugofa solution (see above), and leave for 
to seconds 

B Dry with filter paper 

9 Differentiate in — 

Amlin oil . . . . » parts. 

X>lol , . I part. 

10 Clear m x>lol and mount m balsam. 
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By this method the gljcogen is coloured blue violet and the 
nuclei of the cells red. 

Sest’8 Method 

1. Fix in absolute alcohol, embed m celioidin and cut. 

2 Stain in Weigert’s iron baematoxylin (p. 421). 

3 DiSerentiate in acid alcohol 

4 Wash rapidly in water 

5 Stain in ammonia carmine prepared as follows — 

Carmine . . 2 gim 

Pot. carbonate . . . , i „ 

Pot chlonde . . . . S « 

Dist water . . 60 cc. 

Boil for a few minutes, and after cooling add ammonia 
20 cc For use take — 

Carmine solution . . .20 parts 

Ammonia . . • 30 >. 

Methyl alcohol . . 30 » 

Stain in this for $ minutes to 24 hours 

6 Place m differentiating fluid for several minutes until 
the section 1$ again blue Diflerendaimg fluid— 

Abs alcohol . . 40 parts. 

Methyl alcohol . . . 20 „ 

Dist water . • 50 i> 

7 Wash in 80 per cent alcohol 

8 Deh}drate in alcohol, clear in xylo), mount in balsam 
In the above method the hxmatoxylin may of course be 

omitted Parafiin sections may be treated similarly if, after 
dissolving out the paraflin wiUi xylol and washing off the 
xylol with alcohol, the sections are placed m thm celloidin for 
3 to 4 hours At the end of that time they are placed upon a 
slide and stained in Best’s carmine. The glycogen by this 
method is stained red. 


23 
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Demonstratioa of CMcaieoiia S&ten&I u the Tissues 

HsnU!oxy](n asd bxmatem stain calcareous matena} 
dark blue 

Vos Eossa’s Silrer Sfethod 

1 Fix in formahn for a. short penod, and cut mth freetmg 
microtome 

2 Lay the sections in $ per cent siher nitrate m the I ght 
for 10 minutes to i hour 

3 Wash m distilled water 

4 Transfer to a 5 per cent solution of sodium hypo- 
sulphite in order to leinose excess of silver nitrate. 

5 W ash thoroughly id water 

6. As a counterstain safranin (1 per cent watery solution) 
may be used 

7 Deh}dr 3 te, clear, mount 

In carrying cut the above method phosphate of silver ts 
formed by interaaion becweea the silver nitrate and the 
phosphates of calaum and magoesiam. Under the inflaence 
of ligbi the silver salt 1$ reduced to metallic silver which 
appears in the section black 

StaiZLS tor AzayloM or Waxy Sabstaace 

Amyloid or waxy degeneration is a change which affects 
connective tissue, chiefly that m relation to blood vessels 

The tissue becomes swollen, transparent, and homogeneous. 
The matenai of which this degenerated tissue is composed is 
an albuminous body combined with cbondroitio sulphuric acid. 

Tissues containing waxy substance should be Axed m 
formalin and hardened in spint, but should not be kept too 
long in either fluid, as the amjdoid matenai tends to lose tts 
charactensuc staining properties in these fluids. It is possible, 
however, to stain sections successfully which have been kept 
for years in spinL 

Sections are best cut in gum after the spint has been 
thoroughly washed out with water The waxy matenai is well 
demonstrated by such ordinary methods as hmmatoxylin and 
piCTO-fuchsin, by which means it is stained a yellow brown 
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colour There are two sclecti\e methods for waxy material 
— (a) jodme, (i) anilin stams 

(<2) Iodine Method — ^The sections cut in gum are placed 
m an iodine solution — Gram’s or Weigert’s (p 446) solutions 
are both suitable — and left there for two to five minutes. 
They are then mounted m glycenne jelly without washing 

By this means the waxy material appears, by trans- 
mitted light, a golden yellow, by reflected light a mahogany 
brown. 

(^) Anilin Staine — A number of anitm dyes, which are 
mixtures of several different chemical compounds, such as methyl 
violet (a mixture of tretra, penta, and hexamethyl rosanilin), 
gentian violet fa mixture of the chtonde of penta and hexa 
methyl pararosanilm), polychrome methylene blue (formed by 
boiling methylene blue with an alkali and containing methylene 
violet), shovr characteristic staining with tissues containing 
waxy matenal. In other words, such tissues when stained by 
one of these dyes show the waxy matenal a pink or purple 
colour while the rest of the tissue is stained blue Methyl 
violet IS probably the best known stain 

1 Stain sections in a i per cent solution of methyl violet 
m water for several minutes 

2 Differentiate m acetic acid, 1 per cent m water 

3 Wash thoroughly m water Best for twenty four hours 
in several changes 

4 Mount in glycenne jelly or a watery solution of levulose 

Demonstration of Inm-contaming Figment in the Tissues 

The sections may be fixed in formalin and cut in paraffin 
or m gum The latter is best for the purpose 

Method — 

1 Lay the sections m a 2 per cent watery solution of 
ferrocyanide of potassium for a few minutes 

2 Transfer to hydrochlonc aad 1 per cent in water 
(acid alcohol may be used), and leave for one to two hours. 

3 Wash in water 

The sections may be counterstained m eosin or, better, in 
alum carmine prepared as follows — 
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Cannme . . .2 grm. 

Alum . . s g™. 

Water . loocc. 

Boil for one hour, allow to cool, and filter 
Sections should be stained Ibr ten minutes (gum or celloidin 
sectionsj to twenty four hours (paraffin sections). 

Demonstration of Chromaffin Cells 
In cases nhtch had symptoms suggestive of Addisoo’s 
disease during life it i$ neccssaty (p 142) to investigate lie 
cbrotnaffin tissue of the body Chromaffin cells (cells, fe, 
which have an affinity for chrome salts) are found in the 
medullary portion of the suprareiuU, in the carotid body, etc. 
For the demonstration of such cells the tissues should be 
hted m Muller’s or Orth's fluids, cut in gum, and stained to 
some nuclear stain, polychrome methylene blue, (obnng 
out the nuclei of the cells. After such treatment the chrenuffin 
cells assume a grass green colour 

Welgert'e iTetbod for staining the Medullary Sbeatb 
of Kerres 

Methods for staining the medullary sheath of nerves are 
all founded upon Weigett’s method, which consists m fixing 
the tissue tn poUssium bichromate, floor chrome, or some such 
mordant, subsequently staining in hxmatoxylm and differen 
tiating Under the action of the bichromate, the myelin 
substtnce of the medullary sheath becomes partially oxidised 
Lomm Smith and Mair' bring forward evidence to show that 
It >s probably cholesienn in the form of a loose combination 
with a fatty aad which becomes oxidised dunng bjchromating 
The oxidation, if not too prolonged, is only partial There 
IS still an unsatucaeed grouping On treatment with 
hasmatoxylm further oxidation occurs The oxide of chromium 
present m the myelin combines with the hsraatoxyhn, so that 
“laking" of the hamialoxylni, and therefore staining of the 
myelm sheath takes place It is possible to prolong the treat 
meat with the bichromate to such an extent that there is 
* lo%r»attf PaikiUig} and Boftemtiff, J909 voL Xiii p. H 
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complete oxidation of the mjelin substance, when no staining 
occurs on placing the tissue in luematoxylm 

By this method the myehn sheath is stained a dark blue 
black Any area of brain, cord, or nerve, where the myelin 
substance has disappeared, will remain unstained. The 
method IS adapted for demonslTatmg such degenerated areas. 
They miy be brought into greater prominence by counter 
staining m picro fuchsin (van Gieson’s stain) when the 
degenerated area appears bright red 

llie tissue having been mordanted m potassium bichromate, 

tn Muller's fluid (see p 409}, for some six weeks, hardened 
m alcohol, embedded in celloidin, and cut, sections are placed 
in some preparation of hxmatoxylm, of which one of the best 
IS Kultschitzky and WoUei's, prepared as follows — 

Hsematoxylin .... 1 gnn. 

Absolute alcohol . . . to cc 

Acetic acid (3 per cent) . . 90 cc 

This solution should be prepared at least a week previous to 
using It keeps well, and indeed improves on keeping 

Method — 

I, Stain m hxmatoxylm twelve hours at 37* C. 

3 Wash in water. 

3 Place in ^ per cent watery solution of potassium 
permanganate for twenty to thirty seconds 

4 Wash m water 

5 Differentiate in equal parts of sulphurous acid and 
water for a few minutes, t e until the grey matter is colourless. 

6 Wash thoroughly in water 

7 If desired, countersCam in picro-fuchsm (p 433) 

8 Wash in methylated spint- 

9 Dehydrate in absolute alcoboL 

10 Clear m benzol 

1 1 Mount m balsam 

After washing with water (2) and (6), it is advisable to 
leave the sections for some tune (one to two hours) m water to 
which 3 small quantity of a solution of lithium carbonate has 
been added. 
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Marcbi s Method for deaioastntinjr Degenerated Myelin 

In areas e/ degenerahpa u» brain, cord, or nerve, as ihe 
result of disintegration of the myelm sheath, globules of fatty 
substance are set free These fatty globules will blact.en on 
treatment with perosmic aad, because the fatty substances, 
having an unsaturated grouping, are oxidised at the expense of 
the perosmic acid, which is reduced to blach oxide of osmium. 
The normal m>el)n substance of nerve tissue wiJ] act in the 
same nay if sections are placed in perosmic acid, directly or 
after fxation in fortnaho. On the other hand, if the nerve 
tissue containing the degenerated focus be exposed for a short 
time to the action of bichromate, the normal mjelin sheath 
will not blacken, because oxidation of the mjehn substance 
occurs The globules of fat m the degenerated area are only 
slowly oxidised by the bichromate, thus reduction of perosmic 
acid and blackening of the globules results As stated elsc' 
where (p. 439), only the olein compounds react m this way 

In order to demonstrate degenerating myelin tn this way 
a portion of spmal cord, bram, or nerve is phced in formalin 
for twenty four hours. At the end cl that time very thin 
portions are removed from tbe larger piece and placed in 
Marcbis fluid (see p 410) for three days. They are then 
washed thoroughly in runiung water and cut in celloidin In 
order to show the nuclei of the cells safranin (1 per cent) may 
be used 

Method of demonstrating OangUon Celia and their 
Nisal Bodies 

For fixation, any of the fixatives may be used, Nissl 
recommends absolute alcoboL Small portions only of the 
tissue (brain or cord) should be taken Fixation and hardening 
IS complete in the alcohol in two to three days. Nissl cuts 
the tissue embedded m gum antbic hardened by alcohol, but 
embedding in cello din or paraftm gives quite fo^ results. 

Atethoif — 

I Stain sections in Unnas potychrome methylene blue 
(Grubler) for ten minutes 

3 Wash m distilled water for some minutes. 



APPENDIX A 


439 


3 HiDse m methylated spirit^ aod then in 

4 Absolute alcohol to which one or two drops of acetic 
aad have been added, and afterwards m pure abs. ale 

Differentiation may ako be earned out m Unna's glycerin 
ether mixture (GrubJe7*s) diluted with water 

5 Clear 

6 Mount (Colophonmm dissolved in xylol is recommended 
for this purpose ) 

Instead of the polychrome methylene blue, thionm or toluidin 
blue may be used 


Method of demonstrating NenrogliA 

The demonstration of neuroglia by some selective staining 
method is of importance m deciding the nature of tumours of 
the central nen ous system, i e whether they are ghomas or not 
It IS useful also in cises where increase of neuroglia tissue is 
suspected, as m scars following softenings and hsmorrhages 
and in the more diffuse ghosis of general paralysis, Huntingdon’s 
chorea, eta All the methods are somewhat unceium in their 
results, and even successful preparations are apt to show areas 
which are poorly stained One of the simpler and more 
reliable methods is Mallory’s 

The tissue must be fixed m Zenker's fluid for twenty four 
hours, either at once or after twenty four hours in formalin 

Wash well for twenty four hours in running w ater 

Pass through varying strength of spirit dehydrate, clear and 
embed m paraffin or celloidin. 

Sections are then treated with iodine solution to remove 
the mercury 

Wash thoroughly, changing several times, m 95 per cent 
alcohol to remove all trace of ihc iodine 

Wash in water 

Treat with ^ per cent potassium permanganate for five 
to twenty minutes 

Wash in water 

Treat with 5 per cent oxalic acid five to twenty minutes 

Wash thoroughly m several changes of water 
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Statn tn phosphotuagstcc acid hztnaCoxj'lin (br tnelve or 
twenty four hours 

Mallory t PhotphotungsUc And Hcematoxyhn 
Hajmatein airnnoniam o i grm. 

Waier loo cc 

Pbospboiungsiic aa 4 crystals (MercL) 3 grro 

Transfer directly to 9j per cent alcohol, and dehydrate 
rapidly with absolute aln^I Clear in xylol and mount in 
Canada balsam. 

MAKING or BEOOD 1*11.113 

(«) Take some perfectly clean slides Knock olf the corner 
of mte of them (so that the end measures a little less than one 
mch) by making a small scratch with a glass cutter Place 
a small drop of blood at the end of another slide and with the 
broSeec end of the fint guide the drop along the sarface In 
this way a thin Him of blood will be obtained which reaches 
not quite to the margins of the slide on eiiher side. 

(t) Take a nutnW of perfectly clean square No 3 cover 
glasses Place them on filter paper Lifi one of them siitb 
a pair of small forceps and remove from the pncked finger 
or ear a very small drop of blood. (The sue of the drop 
required depends upon the sue of the cover glass, only ex 
penenee will teach the operator) Allow this coter glass to 
rest upon another, the drop of blood being between and the 
angles of the slips not coinciding The weight of the upper 
cover glass will spread the blood, and if both slips be clean an 
even film will be obtained The lower cover glass is then lifted 
by means of the forceps by one of the projecting angles and 
grasped between finger and thumb by two opposite angles 
The upper cover glass is then grasped at a projecting angle by 
the forceps and gently slid off the lower 

Each film is then allowed to dry in the air The forceps 
used should be preferably non senafed at the points. 

Stalamg of Blood Filins — For ordinary purposes this is 
best done by jenner’s, Leishman’s, or ^Vngbt’s stains In 
each case the stain is an eosmated metbjlene blue dissol.ed la 
pure meth) lic alcohol The stains may be bought reidy made 
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up, or tabloids prepared by Burroog^s, Wellcome, &. Co may 
be used These should be dissolved in 10 c.c. of tnethylic 
alcohol JVo prehimnary fixation ts required as the methylie 
alcohol acts as a fixative H»e action of the stain can be limited 
by drawing two lines across the slide with a grease pencil 
Lnshmaris and Wngkfs Stains — 

I The stain is poured on to the dim and allow ed to remain 
for one to two minutes 

2 Add an equal quantity {area) of distilled water by means 
of a glass pipette, hint by gently rocking, and leave for three 
to five minutes 

3 Pour off the stain and add from time to time distilled 
water, rocking the specimen to and fro until the thinner portions 
become pink, 

4 Pour off the water and allow the film to dry in the air 
These stains are also excellent for demonstrating parasites, 

such as malana, trypanosomes, etc. 

Jennet*s Stain — 

1 Pour on stain and leave for two to four minutes 

2 Wash olT with distilled water, controlling the differentia 
tion by examining under the microscope 

3 Dry ID the air, placing in a sloping position. 


BAOTEEIOLOalCAL METHODS OP INVZSTIOATION 

Requisites 

A bimsen burner or, in the absence of gas, a spint lamp 
should be close at band A number of sterile pipettes made 
by drawing out suitable glass tubing in a blow pipe, and rubber 
teats , a looped platinum needle , a flat piece of metal for 
searing organs , a rack with culture tubes fbroth and agar and 
blood agar slopes), and a number of dean slides should be 
within reach When culture tubes are not available, several 
sterile test tubes, or, better, stenie swabs in test tubes for 
removing samples of exudate, will serve the purpose. In his 
laboratory the pathologist should, of course, have an incubator, 
d>es for staining, etc, etc A penal for wnling on glass wall 
be ibuncf usetuf 
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Method of isoenlating Ctiltoie Tahes 

Sterilise the platinum needle by holding it obliquely m the 
flame Turn round the cotton «ool plug of the culture tube 
to be inoculated so as to ensure its easy removal Holding 
the platinum needle in the nght hand lile a pen and the 
culture tube m the left, remove some of the exudate or pus, an 
assistant holding open with forceps the incision previously 
made into the serous sac, abscess, or organ Grasp the cotton 
wool plug between the nght nng and little fingers and remove 
It Smear the surface of the agar tube with the exudate In 
the case of the broth tube, rub the loop of the needle against 
the side of the tube at the upper level of the fluid. 

Owing to the fact that bacteria of all kinds rapidly invade 
the body after death, chiefly from the alimentary canal, bac 
tenological investigations earned out upon the cadaver are 
not nearly so reliable as those petforaied during the life of the 
patient Pathogenic microbes tend to die out and thetr place 
to be taken by the unimportant saprophytic forms which have 
invaded the tissues At the same time, where cultural investi 
gations have not been made during life, or where the affected 
focus IS in a part of the body which ordinary clinical methods 
could not reach, it becomes necessary for the pathologist to 
eluadate as far as he can the bacteriological aspect of the 
diseased condition. Although, as webwe seen, it u advisable 
to cany out the examination as soon as possible after the death 
of the patient for ordinary purposes, it is doubly so when the 
pathologist has in view any bactenologted investigation The 
bactena which invade the tissues multiply and spread at such 
a rapid rate that ultimately any exart bactenological observa- 
tions become impossible, 

EzamlnatloD of the Blood 

This IS, of course, best done during the life of the patient 
by drawing off i 5 cc. of blood from one of the arm veins, 
fn cases of bacterixnua, when tins has been omitted during 
fife. It IS still possible to carry cue the observation after death 
Unfortunately the blood is the tissue of the body most rapidly 
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invaded by the saprophytic germs Nevertheless, when care- 
fully done, the investigation is undoubtedly useful. 

It has been shown by Canon* that it is the blood m the 
peripheral veins which gives the most reliable results, much 
more reliable than m the case of the heart 

A large vein in the arm should be exposed by cutting 
through the skin, inased vnth a sterile knife, and by pressing 
down from above, a fair amount of blood or blood serum can 
be collected m a synnge or pipette The fluid is then added 
to one or more broth tubes, or smeared over an agar slope, 
and incubated 

The blood may also be obtained from the heart or from 
the interior of one of the solid organs, such as the spleen, as 
will be detailed later 

Ezaminatlon of the Solid Organs 

The spleen in typhoid fever, the lung in pneumonia, the 
liver m cases of abscess formation, the brain in meningitis may 
be examuied m this way 

The surface of the organ is seared by means of a red hot 
flat piece of metal A useful instrument for this purpose is a 
copper section lifter A knife is sterilised either in the flame 
or by boiling, and a cut is made mto the substance of the 
organ through the seared portion of the surface A platinum 
loop IS then inserted through the opening, pushed further m if 
that IS possible, withdrawn, and then smeared over the surface 
of an agar slope or shaken in a broth tube 

Smears on slides may also be made from the solid organs, 
more especially spleen or lung, and stained to demonstrate 
bacteria 

Examination of Contents of Hollow Viscera 

Bacteriological exammauoa of tlic intestinal canal is seldom 
of much use, owing to the multiplication of the organisms of 
putrefaction In certam cases however, useful information may 
be obtained. In typhoid fever, for example, pure cultures of 
the baallus typhosus maybe obtained from the upper part of the 

^ Ott BaktenoJogit dts Bluitstti Inftkttantlranihtiitn Jena 1905 
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lejunum as well as from tbe nnoaiy bladder and gall bladder 
In opening these viscera for snch a purpose, it 13 well to sear 
the surface, incise with 1 stenle knife, and remose a sample of 
the contents with platinum loop or pipette 

Examination ot tbo Contents of Serous Sacs 

This IS usually the 6rst and tbe corntnonest baaenological 
problem which the pathologist encounters. U here the presence 
of pus IS suspected m one of the serous sacs, it is necessary to 
open the sac with certain precautiotis 

Having dissected down to the lining membrane — pleura, 
pencardiutn, pentoneum, as the case may be — a clean knife 
(bistoury) and pair of dissecting forceps are taken, the 
membrane is raised with the forceps and a small incision 
made Through this a stenle platinum loop or a pipette is 
inserted, a small quantity of tbe fluid removed and inoculated 
into a senes of culture tubes. 

As a rule, the media employed will be broth or agar slope, 
and where the presence of one of (he more delicate germs is 
suspected, such as the streptococcus, pneumococcus, or influenza 
bacillus, blood agar or blood serum. Subsequently, a number 
of Aims from the fluid sboold be made and stained. 

^Vhere the cavity has been already opened into, that ts, 
before its infected nature was realised, pressure should be exerted 
upon the deeper ports so (hat some fresh fluid appears, and as 
this flaws over the edge of the opening a sample for inocnla 
tion may be obtained by means of a pbtmum loop or pipette. 

Blood agar culture media may be readily obtained from 
ordinary agar slopes by smeanng with a platinum loop a little 
blood from the finger over the surface The finger should be 
first rubbed at the root of the nail with a little methybied spint 
which is allowed to dry A sharp stab is then made by means 
of a sharp pointed knife similarly sterilised, a cloth being 
wrapped round the finger to congest iL 

Method of mshing rilm from Pm and Spnttua 

^Vhen the pus or sputum is thick, an excellent method is 
to place a drop of the flafd on a clean slide, place another 
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on the top until the pus has spread between the two, then slide 
them rapidly apart In this way two food films are obtained 
Another method is to spread the fluid with the platinum needle 
laid flat on the glass 

The film is then dried by moving it to and fro well above 
the bunsen flamOj and ultimately fixed by passing it thnce 
through the flame. Another method of fixation is by means of 
absolute alcohoL The alcohol is dropped on and lefifor some 
minutes, after which it is washed off in water Still another 
fixative for films is the following mixture . — 

Methylated spirit 9 parts. 

Formaldehyde . i part 

This IS dropped on and left for thirty seconds to a minute, and 
then mashed off with water 


Staining MeUiods for Bacteria 

Bacteria are composed toa laige extent of nuclear matenal 
Thus when it is desired to demonstrate them microscopically, 
they are stained with nuclear dyes Harmatoxylin and similar 
dyes, howexer, only stain organisms faintly It is the basic 
anilm dyes which are most commonly used for this purpose, 
such as methylene blue, gentian violet, basic fuebsin. 

As a rule, bacteria do not uke up these dyes nearly so 
readily as the nuclei of cells In consetjuence, it is necessary 
to enforce their action by (a) allowing the stain to act for a 
prolonged period, (^) by heating, or (c) by the addition of 
some mordant to the stain, such as carbolic aad, caustic 
potash, anihn oiL Once stained, however, the bacteria retain 
the dye with much more persistence than the nuclei of cells 
amongst which they may lie. Hence it is possible by the use 
of a decolourising or differentiating agent, such as alcohol or 
some dilute acid, to bring the bacteria into greater prominence 
and differentiate them from the surrounding cells This 
resistance to decolourising agents is more marked in a group 
of bacteria which includes Ibe tubercle bacillus In con 
sequence, the term “aad fast” is applied to them The 
tubercle baatlus, after having been stained, resists also the 
decolourising action of alcohol as welt as of acid. 
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i o^>^6rsIfl*s Method aad Wrfjert’a Modi 5 catJea 

1 Fw film. 

2 Filler on to film or section amlm or carhol gentian 
violet made up as fallows — 

Saturated solution of anilin oil m water or 

carbolic acid t to 40 g parts. 

Saturated alcoholic soliitjon of niethy] or gentian 

violet . I part 

For films of bactena or pus this should be left on for two 
minutes 

For sections of tissue it should remain fi\e minutes 

3 Wash in water 

4 Pour on Gram’s or Weigcfl’s iodine solution The 
latter is three times the strength of the former and >$ better for 
this reason 2t is prepared as follows ~ 

lodi&e . . . caress 

Potasriuin /od^de . . , f grm. 

Water . . . loocc. 

The iodine is left on for one mmute in the case of films, 
for two minutes in the case of sections 

5 Difierentiate in methylated spiiit 

Some eapenence a required beiore ibis can be done sue 
cessfully A few seconds is usually all that is required for 
films In the case of sections, not quite all the blue should be 
removed 

A better method with sections is to blot the section firmly 
but carefully with filter paper after the iodine Then drop on 
anilin xylol (equal parts of anilm oit and xylol} This may 
be allowed to act until all the blue has been removed. Rapidly 
treat with spirit to remove the anilm xylol 

6 \Sash in water 

7 CounterstaiR for half a minute in some red or brown 
stain, such as fuchsin, safraoin, Bismarck brown, or lithium 
carmine considerably diluted. 

8 Wash in water 

9 In the case of films, dry them well above the flame. In 
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the case of sections, dehydrate clear, and mount m Canada 
balsam. 


Caibol'Tbiooin Bice 

t Filter on staining solution consisting of i gramme 
thionin blue dissolved m lOO cc carbolic (i to 40) The 
author has found this stronger solution preferable to the dilu 
tion of the abov^ in the proportjoo of 1 of the stam to 3 of 
water, recommended by Muir and Riudiie 

Films should be stained for three to dve minutes, sections 
from five to ten minutes. 

2 Wash in water 

In the case of films, blot, dry, and, if necessary, mount 

In the case of sections and thick films of pus 

3 Decolounse very rapidly m i per cent acetic acid m 
water 

4 Wash m water 

5 Dehydrate, clear, and mount 

The above is an excellent method for demonstrating the 
ordinary bacteria in films from calrures, in pus and m tissues. 
It » specially suitable for showing up masses of typhoid 
baciUi m spleen and mesentenc glands, baallus colt 10 liver, 
iaetllut pestis in spleen or bubo, entamaba kyitotytica m 
dysentery, etc The organisms stain a deeper purple than the 
nuclei of the cells Red blood corpuscles in properly stained 
specimens are yellow 

Where the organisms are too readily decolourised, as in the 
case of hacil/us pestis sometunes, after staining, instead of 
washing in water and decolounsiog, blot the specimen and pour 
on some anilm oil and rock the slide to and fro until the 
greater portion of the stain has come out, then use xylol and 
mount m balsam 

This staining method may also be used for demonstrating 
mucus which takes on a red or purple colour with Tbionin 
blue. 


Eosm Methylene Bine 


This method is given above (p 424). It is well adapted 
for demonstrating masses of cocci m vegetations, diphtheria 
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bao]!» in false membrane, abscesses, etc., also enfamorb® m the 
Urge bond or liser 

Both this method and the previoas one hate this advantage 
over Gram’s method that the cells and intercellular fibres of 
the tissues and bactena are stained more naturally In Gram's 
method the organisms appear often abnormally large, and the 
tissues tend to be altered by the iodine 


Staioug Methods for the Tubercle EaeiUtis 
A. ZieU NeeUea Method 

1 Filter on the /oHowing stain usually knoun as Ziehl* 
Neelsen’s carbot fuchsm stain — 

Basic fuchsm • . . I part 

Absolute alcohol . . to parts 

Carbolic aad 10 water (I oo) too parts 

Instead of the carbolic (t so) a saturated solution of anilin 
oil in water may be used This should of courae be filtered 
previous to making up 

The best way is to keep m a stock bottle absolute alcohol 
saturated with basic fuchsm This is added to the carbolic 
water as nquired 

Id the case of films, hold over flame or place upon hot 
metal slab or com while steam rises. Remove the specimen 
and repeat the process twice, the staining occupying three to 
five minutes 

In the case of sections, the above method may be used, the 
staining process occup) mg at least five minutes. 

The author has, however, found that placing the sections 
in the carbol or anilin fuchsm in a jar m the parafiin bath at 
So-jS* C gives much better results, the tissues being less 
damaged by the heating 

2 Wash in water 

3 D/flerentiate in l per cent hj-drochlonc acid in meihy 
lated spint. This the author has found very much better 
than the usual 25 per cent HfSO^ in water The advantages 
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are that there is no danger of decolourising , the alcohol test 
IS applied to the organism at the same time as the acid, 
and, in the case of sections, the tissues are not damaged 
as they certainly are by the stronger acid Differentiation 
should be earned out until there is just a slight pink tinge 
in the film or scctiim Thit^ portions of the film will 
probably be still red, but in any case, in searching for tubercle 
baalli, such thick areas should be avoided 

4 Wash in water 

5 Counterstain mat pet cent watery solution of tnethylene 
blue for half a minute 

With sections, diluted Leishtnan's stain gives excellent 
results One part of Leishtnan’s stain IS added to loofordmary 
tapwater, the section is left m this m a jar over night It is 
then differentiated rapidly m acetic acid (i looo), dehydrated, 
cleared, and mounted 

6 In the case of films, «ash in water, blot, dry, and 
mount 

In the case of sections, dehydrate thoroughly, thus removing 
excess of methylene blue, dear in xylol or bento), and mount 
in balsam. 


B Mach Gram Method 

t Stain film in the following muture, either heating above 
the fiame for a few minutes till steam rises or leaving m the 
incubator at 37* C for twenty four to forty-eight hours — 

Saturated alcoholic solution of methyl 

violet BN 10 C.C. 

3 per cent water solution of carbolic acid too cc. 

3 Apply Gram’s iodine for one to five minutes 

3 Drop on 5 per cent nitnc aod and leave for one minute. 

4 Drop on 3 per cent bydrochlonc acid and leave for ten 
seconds 

5 Differentiate in acetone and alcohol equal parts, 

6 Wash in water. 

7 Counterstain m dilute fuchsia if required. 

8. Wash, dry. 


29 
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More recently Much has used instead of 2, 3, and 4 the 
following morturc — 

Potassium iodide 5 gm 

2 per cent h)‘dr&so peroxide too c-c 

The film is then differeniuied id absolute alcohol. 

By either of the aboiemethods, m addition to the ordinary 
form of the tubercle haallus which is demonstrated by methods 
such as Ziehl Neelsen s, a graoufar form of the organism which 
appears as minute blue black granules 1$ shown. This form 
IS be!ie\ed by many to be a resting stage or snore form of the 
bacillus The granules may occur in a bacillary form or may 
be found free. 


0 Method combining Ziehl KeeUen with Much Onm 
(Moch'WeUs) 

I Staio m the following mixture for twenty four to forty 
eight hours 

Much's carbol methyl violet solution t part 
Carbol fuchsio . 3 parts. 

Subsequently treat with lodme, oitnc Aad,etc.,as m the 
Much Gram method. 


Method of demoastrwtieg the Club Fotbi of Btreptothiix 
Actinomyces 

These bodies are exceedingly vanabJe in their staining 
reactions. They are somefimes demonstrable by means of 
Cram’s method, but they are more often decolourised. The 
author has introduced the followiag method, which has the 
advantage of hinging the bodies out in striking contrast 
to their surroundings. 

The tissues may be fixed in either lo per cent formalin or 
ID saturated corrosive sublimate The section is placed in the 
following mixture, whirb is known as htann’s methyl blue and 
eosin stain 
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I 1 per cent metbyl blue m distilled water . 35 cc. 

I per cent eosin m distilled water 45 c c. 

Distilled naler . loocc 

The section should be left in this for twenty four hours A 
few hours would suffice, but in order to obtain the best results, 
the longer period is necessary 

3 Wash in water 

3 Dehydrate in absolute alcohol to which a few drops of a 
I per cent solution of caustic potash in absolute alcohol has 
been added 

Treat the specimen with the above reagent until it becomes 
a bnght pink colour 

4 Wash in r per cent acetic acid m water The section 
will now become bnght blue 

5 Wash in water 

Examine under microscope, and if necessary repeat 3 and 4 

6 Dehydrate, dear, aod mount 

The abo>e method 1$ a slight modification of Mann’s 
methyl blue and eosin stain By means of it the clubs will he 
stained a bnght red colour, while the cells surrounding them, 
as well as the mycehum on the fungus, stain blue The stain 
IS sot absolutely specific, as red blood corpuscles and inflam 
matory exudate as well as the granules of eosinophil leucocytes 
and pancreatic cells react in a similar fashion. 


Method for stalmsg the Capsules of Bacteru 

The following is a slight modification of Muir’s capsule 
method, suggested by Dr F E Reynolds It is useful 
for staining the capsule of the pneumococcus or pneumobaallu’ 
in blood, sputum, or pus films — 

1 Stain in Carbol fucbsin, steanimg, for one minute 

2 Wash well m water 

3 Apply Muirs mordant for one to two minutes 

Muir’s mordant is prepared as follows — 


Saturated solution of corrosive sublimate 2 parts 
Tannic acid (30 per cent solution) 3 parts 

Saturated solution of potash alum 5 parts 
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4 \\ ash well ta water 

5 Differentiate in meibjrlated spint for one mmute. 

6 Wash HeUin water 

7 Staia in laetbyleoe bine for one to two minutes. 

8 Wash in water 

9 Dch}drate quickly in absolute alcohol 

10 Clear m xylol or benn^ for fire minutes, 

1 1 Mount in Canada balsam. 

By this method the organisms are stained red, while the 
capsules of the bacteria, the pus cc!l^ etc., are stained blue. 


Elss'a Method 

1 Stain m the following mixture, heatiog for a few seconds 
over the dame until steam nses. 

Saturated alcoholic solution of acid fuehsin . i part 

Distilled water . {9 parts. 

2 Wash off the staining fluid with a 20 per cent solution 
of copper sulphate 

3 Without washing in water dry with filter paper 

By thts method llie capsules of organisms growing {n both 
as well as these m blood and pus films can be demonstrated. 


Methods for demozutntjng Splrochxtes 

InXilms — 

(1) Ctemt(/t Method- 

1 Make a tbm film of the fluid to be examined. 

2 Fix It in absolute alcohol for fifteen minutes 

3 Dilute Giemsa’s stain by adding to drops to 10 c.c 
distilled water and pour over film, leaving for ten to thirty 
minutes. 

4 Wash well in a stream of water and dry. 

(2) Eum’t Ink Mtthcd. 

For this purpose a little “Chin-chin, Pelican" ink is 
mixed with an equal quantity of distilled wafer This mixture 
should be sterilised in the autoclave and allowed to sediment 
for some time (two necks} It is then decanted off the 
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sediment With a plalmum needle a small quantity of the 
fluid to be investigated is mixed with a little of the ink on a 
clean slide and a film made This is allowed to dry and is 
then examined with the oil immersion lens 

In Tissues — 

For this purpose levadili s method gives excellent results 

1 Thin pieces of the tissues are placed m lo per cent 
formalin for twenty four hours 

2 Transfer to 96 per cent alcohol for twenty four hours 

3 Place in distilled water until they sink. 

4 Transfer to ij^3 per cent solution of silver nitrate m 
distilled water and leave there for three days m the incubator 
at 37* C 

5 Wash rapidly m distilled water 

6 Reduce by placing for twenty four to forty eight hours 
at room temperature m the dark in 

Pyrogallic aad . , 4 grm 

Formalin {40 per cent) . 5cc 

Distilled water . 100 cc 

7 Wash in water 

8 Embed in panfRn or celloidin 

After cutting the paraffin sections merely require solution of 
the paraffin and mounting m balsam 

By this method the spirochxtes appear black, from the 
Silver which is precipitated m their substance. 


EXAMINATION OP SPUTUM, PUS, ETO, 
rOB THE TUBERCLE BACILLUS 
The sputum should be poured into a Petn dish, and by 
means of sharp pointeo forceps and scissors a suitable portion 
IS removed and placed upon a dean slide A second slide is 
placed upon the top of the first and the sputum spread out by 
pressing the slides together The two slides are then slid 
apart and the two films dried and fixed m the flame Suitabfe 
portions for examination are any rounded yellow or white 
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masses, or, in the absence of these, opaque «bite streaky 
material Both slides are then stained viith carbol fuchsm for 
three to five minutes, the stain being heated until the steam 
rues A convenient n-ay of doing this ii to heat a penny in the 
flame and then place the slide covered with carbol fuchsm upon 
the com. \V’here a number of slides have to be stained at once 
a useful method is to pbce two pieces of glass tubing across a 
sink , the slides are then placed across these, the stain is flUered 
on, and the slides heated by playing a bunsen flame on them 
from below Having been stained, the Aims are washed in 
water and differentiated mat per cent mixture of hydrochloric 
acid and methylated spinL This medium for differentiating 
has the advantage that the alcohol and aod test are applied at 
one and the same time. The slide is then washed in water, 
counter stained m methylene blue (t per cent watery), washed 
again m water, dned, and examined under the od immersion. 
It IS well to examine both slides systematically from one end to 
the other 

Pus or caseous matenai may be examined m a similar way 

The Rxson for differentiating with aod is because a majority 
of organisms, after staining m carbol fuchsm and heating, are 
readily decotoutised with dilute aeid. The tobercle bacillus 
and other germs, such as the bacillus of leprosy, the smegma 
bacillus, the Timothy grass bacillus, the butter bacillus, etc., are 
not decolourised with dilute aad They thus form a group of 
acid fast bacilli Spirit or alcohol forms another differentiating 
medium, because the tubercle bacillus resists it, whereas the 
smegma bacillus is decolourised 


Concentration Method for fipottim, Poa, etc. 

Add to the sputum, pus, etc an equal quantity of 50 per 
cent aniiformia 

Antiformin may be made up as follows — . 


Soluiion f 

Sod carb . . . to gun 

Calx clilonnata (bleaching powder) . 50 grm. 
Dist. water . • . loo cc. 
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Solution a 

Sod hydrate , , 15 grni 

Dist water 100 c.c 

For use mix equal parts of i and 2, and dilute with 
equal quantity of water 

The mixture la then shaken thoroughly and allowed to 
remain for two to twenty four hours. At the end of that time 
It will form a more or less homogeneous fluid. This may be 
centnfugalised at once and the deposit examined by staining, 
or Eunchs method may be employed as follows — Acetone 
and ether (equal parts) are shaken up with the antiformin 
mixture m a narrow glass vessel The fluids will then separate 
into two layers, the acetone and ether being above, and at the 
point of junction a white precipitate, which contains the larger 
proportion of any cellular debns in the sputum, also the 
micro-organisms and among these the tubercle bactllu The 
preopitate is easily remoied (after pipetting off the ether) 
by means of a glass pipette and rubber teat. Films are 
made from this, stained, and examined. In cases where no 
preopitate forms at the junction of the fluids, the acetone 
and ether should be decanted off, and some of the antiformin 
mixture centnfugalised. Films are made from the deposit. 
Should such deposit be found difficult to spread on a slide, 
a little of the onginal sputum mixed with it will assist matters. 

Caseous tissue should be cut up into thin shreds by 
sectioning with the freezing microtome and the resulting pulp 
treated with antiformin and centnfugalised The deposit is then 
smeared on slides and stained by the Ziehl Neelsen or Much 
Gram method. 

Care should always be taken to see that any distiJJed or 
tap water used in carrying out these processes is itself free 
from aad fast organisms 


THE BACTERIOLOGICAL DIAGNOSIS OF 
DIPHTHERIA 

It may be necessary in some fatal cases of disease to 
ascertain whether or not dipbtbena baalli are present m the 
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hacts, tonsils, or mucous mcoibrane of the air possa^s Tbe 
method of diagnosis ts the same as m the case of (be hting 
subject, and should be earned out as follovs — 

(a) Films should be made from sospjaoos exudate in any 
of the above situations and stained by {i.)Gram s method , (11 ) 
carbol ihionm blue (nt.) Mcisscr’s method (see below) Char 
actenstic organ sms may or may not be found. If none are 
seen, cultures should be made 

(i) A stenle swab or platmcm needle is nibbed over the 
surface of any exudate which may be present If no exudate 
IS present, the secretion coveting the tonsil is removed and 
smeared over the surface of a tube of blood serum or blood 
agar Thu ts incubated at blood heat far is to 24 hours 
Films ate then made from the growth which develops, and 
stamed by the above methods. 


Heusers SUlalog Method for the Diphtbeiia BaciUos 

Sa/ufta/tt 

A, Methylene blue (CrubTerX J grro-, dis- 
solved m »oc.c of 96 per cent alcohol 
Add to this 950 cc. of distilled water 
and JO cc gUcia) acetic acid. 

B Bismarck brown (Vesuvio) . 2 grm. 

Distilled water • . i litre 

Jlfr/Aird. 

Sum films for one to three seconds in A, pour off the 
excess of sum and bloL Dtop ort B and leave for three to 
nine minutes. ash, dry and examine 

By this meUiod the body of the diphthena organism is 
turned brown while the granules ate dark blue 
A mollification of the method is as follows — > 

Prepare two suming fluids 

A Methylene blue . , 1 grm 

96 per cent Ate 30 cc. 

Glacial acetic acid jo cc 

Distilled water . i litre 
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B Crystal violet (Hochst) . r grni, 

Abs ale lo cc 

Distilled water . . 300 cc 

Mix two parts of A with one of B 
Method. 

t Sum in mixture for about ten seconds. 

2 Wash m water 

3 Stain in cresoidm (2 grm in 300 cc water) for about ten 
seconds (the stain should be dissolved in hot water and filtered). 

4 Wash, dry, and mount 

The appearance of the organism is the same as with the 
first method. 

Layboum’s modification of Albert’s stain {/ountal of Amer 
Mtd Assoe, July t2, *924, p 121) gives excellent results 
The solutions are made up as follows — 

Solution t 

Toluidin blue 
Malachite green . 

Glacial acetic aad 
Alcohol (95 per cent) 

Distilled water 

Allow to sund twenty four hours and 6ker 
Solution 3 

Iodine 
Pot iodide 
Distilled water 

Technique 

1 Make smears 

2 Apply solution i for three to five minutes. 

3 Wash m water 

4 Solution 2 for one minute 

5 Wash m water 

6 Dry and examine 

AflOnirTINATION TEST POE OP.OANISMS 
It is sometimes necessary to carry out an agglutination test 
m the case of an organismal condition such as typhoid feier 


. 2 groi 

. 3gra» 
300 cc 


o 15 grm 

0 20 grm. 

1 o cc 

2 0 cc 
too cc 
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(Widal rea«ion), or la cases of suspected meat poisoning (see 
P 39^} • serum of the lodfvtdua! being tested as regards 
its agglutinating power against the genn or germs cultivated 
from the lesion or from intestinal contents or against stodi 
cultures of known organisms. 

The method of carrying out the microscopic test is os 
follows — 

I The serum of the case is secured by ccotnfugalismg n 
quantity of blood or tdood-clot obtained from the heart and 
pipetting off (he supernatant duid. This ts mixed with nonnat 
saline solution by means of a graduated p pette so as to make 
dituuons of I m s, I in 30 , and t m 40, etc. 

Another meth^ is to prepare a capillary pipette (see below), 
make a mark upon it with a grease penal, and draw up, by 
means of a rubber teat, to the mark one portion of the serum 
and subsequently four portions of the normal saline solution, 
allowing a bubble of air to intencne between the vanoui 
portions These are then blown out and mixed m a watch 
glass, thus foming a dilution of one in live. From this the 
other dilutions can be tsade in a simitar fashion. 

a A pure nlturt on sobd medium, agar slope, of the 
organism against which it is desired to test the serum is 
obtained. An emulsion is made by muing some of (he growth, 
removed by a platinum needle, in normal saline, thus making a 
solution with a distinctly opalescent, but not too turbid, appear 
ance This is allowed to settle for an hour, or centnfu^ised 
for a few minutes, in order to get rid of any diniips of bactena. 

A slide with a hollow m Che centre is then taken and 
smeared, round the nurgin of (he hollow with vaseline A 
cover slip is cleaned, and by means of a platinum loop a 
minute spot of the serum (r in fisc) and one of the emulsion are 
placed side by side on the cover glass, and, after heating the 
loop in order to dry it and allowing it to cool, the two are mixed 
together Thecoserslip is then lifted with a pair of forceps, 
turned oxer, and placed opon the slide so (h.st the drop hangs in 
the hollow The slide « examtoed under a J objective, care 
being taken to cut off the greater part of the light coming from 
the mirror of the microscope, by means of the Ins diaphragrrL 
The organisms will usually be seta as minute highly refractile 
bod es, darting hither and thither Similar hanging drop 
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preparations should be made with the other dilutions of the 
serum Dilutions of i m lo, t m 40, and t m So are thus 
obtained Control preparations may also be made with a 
normal serum 

After examining the slides under the microscope to see that 
the bacteria are visible and mottle they should be placed in 
the incubator and again examined after one half to one hour 
The presence of clumps of motiooless bactena is indicative of 
a positive reaction. At the same tune a positive result with a 
dilution of I in to should be neglected unless there is agglutma 
tion m the higher dilutions as well 

In the absence of the hollow slides, ordinary slides may 
be used 

The macroscoptc test is earned out as follows — 

A senes of seven small clean test tubes are put in a racL 
Stenle salt solution is added la the following amounts 
o 8 c c to the hrst tube, o 5 cc to the others. Pipette 
0 2 c c of the serum to be tested into the first tube, mix and 
add 0 5 cc. of the mixture to the second tube Repeat the 
process in the cases of the other tubes as far as the sixth. 
To the seventh tube add o $ c& of saline. To all tubes add 

0 s C.C. of suspension of a young culture of B typkoius or a 
culture kiUed by beat or by the addition of formalin. The 
dilutions of the serum in the first SIX tubes wiU be I 10,2 20, 

1 40, 2 So, I ifio, and I 320 The seventh tube IS used 
as a control Place the mixtures after shaking man ater bath 
at SS^C for one to two hours, and note the tubes in which 
clumping of the organisms has occurred as indicated by 
suspended flocculi, or, in more marked cases, by a definite 
precipitate at the bottom of the lube. 

METHOD or MAKTNO PIPETTES FOB REMOVING 
FLUIDS, ETC 

Mark off a section, 6-8 inches long, of soft glass tubing 
inch bore) with a file and break it across. This ts held in 
the hands so that the centre hes tn the flame of a blow pipe 
or an ordinary Bunsen burner, the tubing being constantly 
turned between the fingers so that the flame plays upon all sides 
of it. No attempt should be made to draw the two ends 
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apart until the central portion is quite soft WTien this has 
been efTeaed the tube is «ith<lia«ii from the flame, and sery 
slowly the two ends are separated, until a cap lUry tube or at 
least 12 inches long has been made. The tubing should be 
held m the same position until it has cooled sufiiciently to 
prevent it bending It is then brohen across in the centre 
thus forming two pipettes, The end of the pipette should be 
passed through the flame before using for the removal of 
exudate, blood, etc. A rubber teat attached at the broad end 
will enable the operator to withdraw a considerable quantity 
of fluid. 


APPENDIX B 
E&tBAIAHNO 

In cases where bodies have to be sent long d stances, it 
may be necessary to inject a presers-ative mio the arculation 
in order to stay the progress of putrefaction. The simplest 
fluid for the purpose u made up as follows — 

Formalin . 4 P'nti 

Acid-carbolic (cryst.) . . 1 lb 

Water ... 3 gallons...^ 

This fluid, to the amount of two gallons (In the case^or an 
adult male), should be introduced by means of« cannula into 
the femoral artery or abdominal aorta. The time selected for 
the operation should be at least twenty four hours af er death, 
rr at a time when ngor mortis has just passed off If the 
femoral artery is selected, Che inj^on should be made in 
Scarpa s triangle, and the uonle of %e injector directed 
upwards towards the heart 

If a post mortem exam nation bai to be performed in 
addition, this should be earned out at least Iwenlj four hours 
after the injection. 

Fresenative fluid should also be introduced into the 
stomach, intestines, bladder, pleura, and other spaces 

The surface of the body may, in addition, be washed with 
a saturated solution of corrosive subi mate in methylated spmt 
mixed with five times the amoont of glycenne. (C R. Lox, 
Petl'ilorltin Afanuiil) 
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effects OB surrounding parts, 91 

fusiform, 90 
mifiary, 90 
rupture of, 93 
saccular, 90 
sites of. 91 
types of, 90 
Aogio-sareoma, 367 
Angnma, caremous, 33$ 
iTmph, 356 
picaiform 335 

Anilm stains for waxy materUl, 

435 

Anthracosis of lung, 169 
Anthrax, a 
ADtifbrmin, 454 

Anirum, maxillary, examination 

of. 43 

Aorta, abnormalities of, 30 
atheroma of, 64 
congenital stenosis of, 49 
examination of, 23 
Aortic ralre, diseases of, 75, 77 
effems of disease of, 76 
Apoplexy, cerebral, 305 
pulmonary, 137 
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Appendicitu 91a 

kciinomycotie, 916 
keuTt iimple, 313 
phlcjrmoaoui, 314 
luppurtlm, 314 
t»ta*tion. 313 
chrome aij 
f-in^nout, 314 
liTerabsemui 914 
recurrent, aij 
rupture 314 
(umouraof, 3/9 
tTpes *0(1 euges ai6>i7 
(ubercutous. 313 
ulcertuee, 914 
Anenea, raleareouj degCDeratioa 
of. 83 

dueaua of, 83 

faltgdegefieralionoflnilntaof.fij 
hypertrophy of tnedk, S3 
influmnattoD of, 83 
MSBcheberg'a degeneration of 
media of Tetiels. 83 
pentrtentli nodota, 93 
waxy degeneration of, Sa 
Anenee in nephritit, 383 
in typhilu, 89 
in lubemloiu. 69 
AnerioKierMit, S4 
Anerloaeieeotio kidney, 380 
Artery, pulmoeary, coogeeuel 
ftenoeij of, 49 

pulmontry, rxamiotiion of, 33 
AnhiiiU, acute, 333 

rheumatoid, 334 
fuppuratiee, 334 
(ubereulotu, 334 
Aichoff Becker microtome, 416 
Alchoff 00 gait alonee, 347 
Aacite*, 319 
chyloue, 919 
Atelectaau of lung, 134 
Atheroma, 84 

aneuryjm from, 86 
ealcireotu deposit in, 85 
caoeoof, 8y 
dlffuM, 84 
cffecti of, 86 

Intmiliul nephritis in, 66 
nodular, 84 


Atheroma {ttniJ h*- 
aypSiliiic, 85 
thrombosis in, 86 
Atherosclerosis, 84 
Atrophy, brown, of heart, 56 
yellow, of beer, 831, 333 
progressive muicutar, 319 
AttnculoventrfcuUr bundle 78 
Autopsy, I 

O diphtheria, stain for 436 
D peatit, stuomg ef, nj 
Ba^rii, acid fast, 443 
stain for (acid fast), 443 
carbol thionla blue stain for,447 
eosin methylene blue jtaln fur. 
447 

Geara’t Siam for, 446 
Cram Weigert’s stajo, 446 
toetbodi oi staiaing, 443 
atalnlog of capsules, 45{ 
Oacterioleglcal investigalion, 
opnisry pipmtes, 439 
f^djphlbena,455 
methods of, 441 
of blood, 443 
of boliow vtseera, 443 
of serous sacs. 444 
of sohd organs. 443 
teqvUitrs for, 441 
Dali ihretobus, 67 
DaBll’s dlseiie, toS 
Dailow’s disease. 113 
Base of skull, fisrke s s«w-cul for, 
43 

Bence-Jones albumose, 367 
Best's method of demonstrating 
glycogen, 433 
Bile duets, diseases of, 344 
inftammatlon of, 945 
obliteration of, 344 
obtiteratlnn of, ia fine cirrhosis, 
444 

suppuration of, 346 
Bile and panercallc ducts, exam- 
lajtion of, 32 
Bdiary oeneretiens, 347 
Bladder, unnary, diseasca of, *93 
calculi of, 393 
tumours of, 393 
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Bladder and urethra, examination 
of, 35 

removal of. 35 

Blood, bactenological examination 
of, 44a 

diaeaaei of, 97 

antemia, causes, etc , 99 
aplastic anxmia, too 
chlorosis (a type of primary 
auemia), zoa 
osteosclerotic anaemia, 100 
post-mortem appearances m 
ansmias, loa 

primary and secondary 
anaemia, lor 

in carbon monoxide poisoning. 


3M 

m nephriiis, 983 
post mortem examinatioa of, 
97, 44* 

test for carbon monoxade in. 396 
Blood film, maluflg of, 440 
Blood Teasels, diseases of, 8a 
Body, external examination of, 14 
Identification of, 383 
toilet of, 48 

Bone, esttius deformans, 333 
syphilis of, 333 
tubereulosu of, 331 
tumours of, 333 
BonenaRow, aplasia of, 117 
degeneration of, ti8 
diseases of, <14 
erythroblastic, ltd 
examination of, 114, 115 
functions of, 115 
lofiammalions of, 1x8 
m pneumonia, 165 
leucoblastic, 117 
tumours of, 118 
Bowels, diseases of, 200 
examination of, 30 
Brain, circulatory disturbances, 301 
diseases of, 296, 301 
diseases of meninges of— 
hjemorrbage, 296 
inflammation, 297 
leptomeningitis, 298 
pachymenmgitis, 297 
serous meningitis, 301 


Brain, diseases of meninges of 
{tffntJ h— 
syphibs, 301 
thrombosis, 300 
tuberculosis, 301 
embolism of, 303 
examination of, 35 40 
gumma of, 3ti 
hydrocephalus of, 303 
•nfiammation of, 30S 
OEdema of, 301 
femoral of, 39 
syphilis of, 3it 
thrombosis of, 303 
tubereulosu of, 311 
tumours of, 313 
Breast, diseases of, 344 
Bright's duease, 383 
Bronchi, dOalaiioo of, 153 
diseases of, 159 
anthrax ©r woolsorter's 
disease, 133 
asthma, 150 
eaamiottiea of, 30 
Bronchiectasis, 133 
Broocbiolectasis, 133 
Broachitu, acute, 131 
chronic, 133 
syphilitic, 133 
tuberculous. 133 
Broacbocele, 133 
Broncbo-poeumonia, lefi, t66 
purulent, l6d 

" Brown atrophy *’ of heart, 36 
" Brown induration ” of lung, 137 
Bruce microtome, 4x3 
Bum's mb stain for ipirocbsetes, 
4S2 

** Button hole,” mitral, 74 

Caisson disease, 316 
Calcareous degeneration of media, 

as 

Calcareous material, stainmg of, 

434 

Von Kossa silver stain for, 434 
Calculus, bibary, 347 
urinary, 295 

Calvarium, removal of, 38 
Canada balsam, 418 
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Canon on bacneru in pcnpharal 
«io* 4<5 

Opiule ata at for baoterb 4S( 
Carbol fuchtm itain 448 
Carbot iblon a blue itain fot bae 
(eria 447 
Carbol c oil in place of nbbct 

Carbon moooaiije paaaalag 395 
Carcinoma adtno* 374 
colloid 377 
cotamnar cell 373 
differences from lareomata 370 
eneepbaloid 377 
(eaeraf dtaraeterutics of 3J0 
flandular general chancier 
litlci e( 373 

Inclurioiu 377 , 

taedtiUarT 377 I 

netanaaes 371 
«f bladder 773 

of bene 333 I 

efbrale 313 

ofbreaar 34$ , 

of fall bUddtf act I 

of heart 64 j 

ofifiiestne 718 

of kidney 789 I 

ofkrTnx 150 I 

of brer 94* 

ofloof 186 I 

of lymph glands 174 
of pancreas 931 

of proslaie 347 ' 

of spinal cord 314 

of stomach 199 
of suprarenal 14a 
of IhTTold 134 

of uterus 340 
scirrhous 374 
a et of 370^79 

soft 377 ! 

spheroidal cell 376 I 

spread 10 (lands 371 ' 

types 370 

ulceration of 370 
Capsules staicmgof 451 


Cathcart free! ng microtoTne 41& 
Cavernous ang oroa 333 
Cell rest 373 
Cetlctd n einbedd ng in 414 
sect oat cutting 413 
stain ngof 4ro 
Cerebral hatmortbage 303 
artery of 306 
ottues of 303 
site of 306 
types of 303 

Cerebro-spiaal fluid excess of 
303 

Certbro-spintl men ng tls 399 
Chalicosbof Jung 169 
Charcot a joint 333 
Cbeloids 331 
^eit barrel shaped r6 
p geoa 16 

C^toform potioning 3918 
Chloroma roS no 
blood In 109 
Cholangitis 343 
fuppuratirt 330 
Chete^i tia 34$ 

Cholel ihiasu 347 
Cbelcn, 903 
^olesteatoma 313 
ChMidrema 353 
Cboedro-tarcoma 3(6 
Chorea graridarura 341 
Cborion«p beliema 341 3T8 
CfaromafhD cells staining of 436 
Chromaiophore cells in meUnoUe 
tunsours 369 

Chitm e renoua congestion of 
iBlestiiiQ 303 
of kidney 334 
of User 333 
of lung 136 
of myocard um 39 
ofipleeo tx6 
ofatomaeh 197 
its valtular disease 75 
Cirrhoiis aeu e 33a 233 

atrophic §38 
btarr 338 
common 336 
hypertrophic ajd 
laenolobuUr 338 
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Cirrhosii {eontd )— 
of liver, *35 
results of. 239 
polylobular, 236 
syphilitic, *39 

Clots, agonal. In pulmonary artery^ 
=5 

post mortem, fis. 66 
Cloudy swelling of heart, 56 
of kidney, 236 
oJ "liver, **5 
CO, for freexing, 416 
Coal gas poisoning, 395 
'* Coat miner's lung," i6g 
Colitis, aio 
mucous, ai2 

Collapse of lung, 1S3. 153 
me<Lca-legaI, 392 
CoUiquaUvenecrosu, 303 
piloid eaneer, 377 
Colophomum as mountani, 419 
Colour, preservation of, in mount 
log specimens, 401 
Columnar cell carcinoma, 37$ 
Compound eysiic adenoma, 336 
Concentration method of eumin 
ing pus and sputum, 454 
Congenital cystic kidney, 354 
Comex's forceps, 418 
Coronary arteries, anatomy of, *8 
effects of obstruction, 59 
narrowing of, 60 
“ Corona venens,” 33a 
Coroner, a, 3, 393 
Corpora amylacea in prostate, 347 
Corpus luteum, 336 
Corrosive sublimate, as fixative, 410 
Cover glasses, cleaning of, 418 
Cretinism, 135 
Cuboid, ossific node in, 392 
Culture tubes, inoculation of, 442 
Cutting paraffin sections, 414 
Cutting sections In celloidm, 415 
Cutting sections in gum, 41$ 
Cyanide poisoning, 396 
Cystic adenoma, 359 
Cysts of pancreas 351 

Death, causes of, in infanticide, 393 
causes of, in new born, 393 


Death (eentd )— 
sudden, *8, 30, 8a 
Decatctfication of tissues, 417 
Decalcifyiog fluid, 417 
Degeneration, fatly, of endo. 
cardium 64 
fatty, of heart, 67, 63 
fatty, of kidney, 356 
fatty, of liver, aag 
fatty, of myocardium, 57 
'Zenkef'a, 19 
waxy, of liver, 227 
waxy of kidney, 257 
waxy, of spleen, 124 
Dehydration of tissue for micro* 

•* Deposition," medico legal, 383 
Dermoid cyst, 337, 378 
Developmental changes in foetus, 
391 

Dextrocardia, 50 
Diabetes, pancreas in, 251 
piffuse-waxy spleen, 125 
Digestion, post moitem, 196 
Dilatation of heart, 63 
Pipbthena of mouth, iga 
method of examination, 455 
Disseminated sclerosis, 320 
Dropsy, 283 
in cardiac disease. 77 
of peritoneum. 219 
of pleura, 167 
renal, 283 

Ductus aiienosus, persistence of 

49 

Duodenum, examination of, 3a 
ulcer of, 199 
" Dust diseases, ' 169 
Dysentery, amcebic, ato, 2iz 
bacterial, 210 

Eclampsia, 342 
kidney in, 343 
liver ID, 337. 343 
Ectopic gesuiion 338, 341 
Egyptian mummies, 4 
Ehrlicb’s stain for glycogen 
45> 

Elastic tissue slam, 425 
Embalming, 460 

30 
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Ettibeddinc La ccILoulin, 414 
m rum, 40S 
in p(r^a, 412 
qutck tneihod, 4J3 
(utnmary of, 414 
FriboIJ *^ptte, 0/ Juflr *6? 
EniboLiun frius acute tndocarduu, 
7* 

of br»(n, 303 
of uitestutc. 90} 
of kmney, 933 
of li»er, a>3 
of Luari «37 
of porul «em, 993 
of ipleen, 07 
of uterine vtini, 33S 
pulmoB»ry, 18T. 34« 

EmphTiema of lunr, >33 
Empyerrui. >58 I 

of rUl bUijder, 346 
CseepKaLitu. eerebrO'SCmef floM 1 

Lfl. 8«> 

rpUemk, 308 . 

general piralri^, 309 ' 

luppuntiWe, 308, 310 
•TphlUiic, 3it ' 

luberculoiu 3it 
Fneephalaiif «»ne«f, 377 
Eadartenoi, in brtJn iTphUii, 
3it 

deformxni, 84 
obliterans, C9 
proliferani, 89 
Endocarditis acute, 88 
clironic, 73 

di^erettce brrvren alsnplr and 
UkeratiTc, table of, 71 
mulu of acute, 79 
resulu of thtomc, 73 
umpU acute. 69 
aubacute, 71 
nlccraure, 70 
in pneumonia, 183 
Endocardium, atheromatous, 84 
calcareous drpoiiis fn, 84 
diseaiei of. 64 
fa CtrdereoentLon of, £4 
fibrout thkkening. 65 
red stainuir of. 64 
Endometritis acute, 338 


[ Endomeirriu (rea/d)— 

I chronic, 339 
I lobercutoiis. 339 
EndotbcIiomaCa 3^ 

' Eatamcebah7sto}7ilea,ataitifor,4i7 
' dfieaierf due to, 210 
. Entcrtus 904 

tobcrculous, anS 
tTpboid, 308 

snethTlrne blue, MiUorj and 
Wnght'a method, 494 
stain for bacleru. 447 
auining method, 493 
Epithe'ioma, aquamoua, 379 
of gall bladto, 943 

of inietiine, 918 
ofasophagui, C95 
of tiomach, 199 
of uterus 340 
Epulit, tnabrnant, 365 
Cqiupmest of patbolerist,3 
Et^ foe freetmr, 418 
Caaminaiion of abdeamil Me* 
lenta, 30 
of aorta, 93 

of bile and pancreatic duett, 33 
of bladder and urethra, 33 
of brain. 37 
of brooch), 30 
of duodenum. 39 

ofeyeasd orbit, 49 
of fall bladder. 33 
<d heart. 95 
oflntesiinet,3i 
of kldneft. 38 

of lunge 99 
of maxilUrf antrum, 43 
of middle tar, 49 
of pancreai, 34 
of pleural caeitiei, 90 
of ainute* of head, 49 
Of spinal cord, 4c 
ofapleen, 34 
of stomach, 39 
ofauprarenals. 35 
of surface of heart, 33 

of laticles 37 
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Examiaatton {ccnti } — 
ol thoracic conteou, 34 
of thoracic duct, 37 
of thyroid gland, 30 
of uterus, 36 
of raWes of heart, 26, #7 
of resist cavae, 35 
of rermiform appendia, 3a 
Exostosu, 354 

Eye and orbit, ezaimnatioo of, 43 

Fallopian ruljea, diseases of, 337 
F arrant's medium for mounliog,4 1 9 
Fat necrosis, 349 
Kile blue sulphate stam for, 429 
osmic acid stain for, 439 
Schatlacli R. stain for, 43s 
staining by bsmatoxylio, 429 
Sudan 111 stain for, 430 
Fat in tissues, staining «(, 43S 
Fatty change to phosphorous 
pouoning, 395 

degenerttion of endocardium, 64 
of heart, 56 
of inttma, 63 
of kidney, 956 
of liver, 334 
of myocardium, 5? 
iefiltration of heart, 57 
of liver, aa6 
losdifig of bean, 56 
Femur, ossific node m, 39a 
Fever, puerperal. 341 
Fibnn staining method, 427 
Fibro-adeooma, 359 
Fibro-myoroa, 334 
of uterus, 340 
Fibroid phthisis, 180 
Fibroid, recurrent, 361 
Fibroma, 331 
TO ovary 337 

Fibromatosis of stomach, 199 
Fibrosis of lung, 184 
Fixation of oervoui tissue for 
microscopic sections, 407, 409 
Fixative, absolute alcohol, 411 
corrosive sublimate, 410 
Flemming’s, 4C7, 410 
Jores's. 405 
Rauerbng’s, 405 


Fixatire (canld^~ 

Marcbi'a, 407, 410 
methylated spirit, 41 1 
MuUers, 409 
Orth's, 4to 

2enlcer, 409 

Fixing paraf^ sections on slides, 
■4t4 

Fleouning's fixstivc, 407 
solution, 410 
Flics at post mortem, 7 
Focal oectosis, 227 
Fcetus, table of developmental 
changes in, 391 

post mortem examination of, 384 
Foemaiio, Sebenng i> 40S 
Ffaeturcoftkull,exasunationfor,38 
Ftecsing gum sections, 416 
Frtedteich’s ataxia 333 

Frost s preservative, 405 
'* Pueb^ bodies," 37 * 

Gall bladder, diseases of, 344 
empyema of, 246 
examination of. 33 
indammatioB of, S4S 
post nontm changes, 344 
suppuration of, 346 
tumours of, 348 
Gall siones, types of, 347 
Gaoghoa cells, staining of, 433 
Gangrene of lung. 167 
Gutreclasis 196 

Gastritis, suppuratire, 197 
Celaline Quid for mounting speci 
mens, 404 

General pai^ysu of insane, 309 
Gentian violet itais. 435 
Giant cell sarcoma, 3^5 
Giemsa t stain for spiroctueies, 433 
" Cin-dnnker's ” Lver 337 
Glioma, 336 

Gbo^arcomi, 313, 3S7, 365 
Gliosis of spinal cord. 315 
Gloves, rubber. Care of, 5 
cleansing of. 46 
GlycerioeyeUy, 419 
Glycogen, Best’s method of sum- 
*ng. 433 
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GJycoCeo f— 

in tiuuM dftnorutrtiioti cf 431 
Ehrlich m«hc(! of italn ng 431 
Lubmch ( mnhod of drTion 
»irit n| 43* 

Goitre 133 
kdenomatoui 133 
rolIoKf (34 
exophthilm e 133 
pvescbTEMlous, 134 
f mple 13s 

Couf 335 

Gram ( method of tuta ng 446 
Grare* diaeaae 133 
GrerbetraUiatiODorfung (£3 
Gum cult ng aectloaa Is 413 
aectaoaa, ala alsf of 4*0 
Gumma of bone 339 
of brain 312 
of heart 63 
ofUrer 240 
oftung t?! 
oftplsaleerd 344 
ofteiiiele 34 J 

ll•ma9gtoma 353 
Ifienutea «oi!naUln 41* 
Hcmatothorai iB; 

HKtnatozyf a Kulijcb (tfer antf 
WoUert 437 
<(alfffor/al 4»9 
eoaie method of ata alng 4*1 

\\* gen a iron 4*1 
llvmepbibs 113 
elottiog in 114 
llsmonhage eerebrat 306 
hito perioa/ii um 31 
Kcmorrhagic dUcatea iia 
lIcmoaideTin in I *(T a*8 
method of demoiuirstlsg in 
tuaue* 43$ 

liandi cfeanafng of ^6 
Kirdenlog liuoe for mkroacopic 
aectioaa 414 

Karlie ttai>-culforbaaeCif*1lult.43 
Heart and great eetielt auUorma 
laoo* of 4B 

and pericardium d teaee of 4B 

aneurrim of 59 


Heart and great er»ela {emtd )— 
aunculo-TrBirKuUrbundleef 73 
brovn atrimhy of 56 
cakareoua dcgenrrit on 38 
clondrawcUngof 56 
congea Ut abnomat tieiof 49 

deecloptneot 4S 
ddautiOB of 63 
cotopia cord a $0 

eiam natioA ofexc ted 79 
falig iohtuaoon of 36 
fatty load ng 36 
gumma of 63 
hypeitropfir of dj 
ia arphtii * *8* 
to pneuinonit 163 
prladtiea muaeutar tUaue of 78 
aurface of eaaminai onef 23 
typhlltof 6a 
lumourt ef 63 

eafeea table of diameter and 
etrcunfercDce of 8t 
«e ghi and oniviremeM ef 80 
lleanbie«k eauaeael 79 
llepai tia acute 2*9 
ebrenteiMerti tial 234 
auppurti ee 229 
tiered taryapiaaiaiatM 324 
Ileraia 202 
atraaguiaied 203 
llemheuner'anirtbod of ScharUeh 
ICaulninr 431 

fllrechtpruni a d aeaae 20t 
llbaa eapfule tialn 452 
llob-nailed brer 257 
llodglunaditeate it2 
" lloney-eomb lung 133 
linni ngdoa a ehorca 32a 
lijrdaiid ejii of brer 243 
auppuration in 131 
Hydatid mole 910 332 
Ifydroeephtltti 30a 
IlydroiBTel a 315 
Hydranepbroali 291 
congenial *54 
Hydrupnleard ura 51 
llldfOthoraT 187 
Hrpcreaieaii graeidarum 342 
tlrperaepbrona 242 399 
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Hj'pertrophy of heart, 63 

lacising organ, use of knife in, ii 
Indian ink method, Bum’s, 453 
Infant, signs of maturity in, 391 
Infanticide, causes of death m, 393 
Infarction from acute endocarditis, 

7a 

of brain, 303 
of intestine, 303 
of kidney, 354 
of li»er, a»4 
of lung, 137 
of placenta, 340 
septic, of lung, 167 
of spleen, 127 
Infections of eye, 6 
Infiltration, fatty, of liver, *t6 
of bean, 56 

Ink meth^ of demonstrating 
spirochtetes. 4fia 
Inatxunienti for post mortem, 7 
Insular sclerosis, 330 
InteraurieuUr septum, defective, 48 
Interveutneular septum, defective, 
4 « 

Intesune, actinomycosis of, 309 
chrome venous congestion, 303 
dilatation of, soi 
diseases of, 300 
examination of, 31 
haemorrhage of, 304 
hernia of, ao3 
infarction of, 303 
inflammation of large, sio 
inflammation of small 304 
intussusception of, so3 
malformations of, aor 
parasites of, 317 
paratyphoid fever, 307 
post mortem changes, 300 
removal of, 30 
stenosis of, sos 
syphilis of, 309 
tuberculosis of, ao8 
tuberculous ulceration of, ao8 
table of differences from 
typhoid ulceration, 309 
tumours of.stS 
typhoid of, 206 


Intestine {eentd ) 
typhoid, bacteriological exam 
ination, 307 

typhoid ulceration of, ao9 
volvulus of, 201 
Intussusception, 203 
Iodine stain for waxy material, 435 
teu US waxy disease of arteries, 83 
Iron containing pigment, demon* 
stration of, 435 
Iron hsmatoxylin, 421 
Irritant poisoning, appearances, 395 

Jaundiceoricterus, 344 
Jaundice, obstructive, from pan 
crencic iimiours, 351 
Jenoer's sum, 441 
Joint, Charcot's, 335 
gouty, 335 

Joints, dueases of, 333 
rheumatoid arthritis of, 334 
tuberculosis of, 334 
Jores’s flxauve, 405 

Kauerhng’s fixative, 405 
Kidney, aTtnio*sc)erciiie, 380 
Bright's disease, 383 
calcification, 358 
chronic venous congestion, 354 
cloudy swelling of. 858 
congenital asomahei of, as3 
congenital cystic, 954 
congenital cysts of, a54 
degenerations of, 956 
diseases of, 953 
cxaroinatiDD of, 38, 390 
fatly degeneration associated 
with Bright t, 957 
fa«7 degeneration of. 956 
glycogenous degeneration, 357 
bsmorrbage, 254 
hydronephrosis, 391 
us eclampsia, 343 
uifiirction of, 355 
inflammation of 359 
large white, 375 
leuksmia of, 289 
necrosis, 258 

pigmentary changes of, 258 
post mortem changes, 253 
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Kidaer {t0MiJ)-~ 

pytljiHof aja 
Temo»*Icf wuhWwldfT 34 
fuppuntion of 387 

iTptiilu ef aSg 

tuberculMUof gS3 
lumoura of aS) 
waxy dueaw af 3^7 
*»xy Id tubrrculnls i*s 
KcductiJukj'i bjFoucoxyiiB 439 

diphihcritic <49 

Luyax dumcaaf 1^9 

xyphtlu of 150 

tub*nnilo*it of tjo 
tqmourief 150 
LcloTsfoma 3J4 
bei)*)m*a I til n 4^1 
Lepieminmttili 334 «99 
circbril 
ipuiil 3>6 

LMuKri mriltod ef makjn; poit 
Riorum t; 44 
Leueocnhicmli to6 
Lnkir^i ie4 
kkta^ In aSg 
lifer in 344 
pieudo- taj 

Lend lit « tin fgr ipiroetem 
4J3 

I pomi S55 
LiituuRi cirmlix 436 
Lirrr tbrcruof 339 
•cllnotnfc«li S30 
lent* yrllorr tin^lir of 3Sl 

33> 9JJ 

•inTLold dr(ro«ratk» aay 
•erophy 914 

ct-roole trnsui co<i(extloa of 

»n 

circulatory d ilUrbincrt of 9*3 
cJrrJiOfu e{ »2S 

Hanot a cirrbot t ajS 
fc»mocSroriai«J» iijp 
cloudy awfUlne of aay 
cofitcniialaypkuii *39 
drfoTOu let of laa 
dct»arrilioaa of, *34 


Lifer leftlJ}— 
dc^enentire ctianccf «a4 

ctimination of 33 543 
fatiT drzenmtion of 315 
fttef {a/ttcniion of 9tS 
foe*] necroali la, aay 
{umm* of 340 
iiMluif recraeratiaa 334 
io ccUmptb aj7 343 
lajJanunatroA of 37$ 
leukcmiaof S41 
lympbadCBom* of 341 
muiiiple nodular hyperptasi* 
aSf 

nuime/ 333 

I pifincDtary cbint** li 

plpincnt In chronic Tcnout con 
Cfailoo aaS 

post mortrro ehanges *33 
ffgrtKTitioB of 834 
mulct of rurhotlt of *39 
tuLarvte yrllo* tirophy *33 
typbiLa of *39 
Ir^xal ibaeessof 330 
lalwrtules s of 
lumeun of *41 
ffity detrnfniloii cf **7 
ffuty In tuVreuloaii 1B5 
Hounds and mpiurf 983 
Lobar pneumonia, tdl 
Lobular pneumonia 163 
Locomotor etaiia fto 
Lorrain Smith t Nile blue sulphate 
tiain far fat 439 

Lubarsch 1 meih^ of demon 
tiratms flycoim 433 
Lucoltiodoe 433 

Lub 2 absenaof 1C7 

acute congeatusn of 1 jd 
anthraeoaU S69 
Blelectaait of 154 
fcreirn Induration of 137 
raaeous luberculoaia d ference 
from lobuUr pneumonia etc , 

ctaeous tuberculosla of 178 
cheomCTenouseongestlonof 158 
chromic *eooui conieatioo »ith 
tuberculosta iBd 
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Lung — 

coal minet's, 169 
collapse in nesr born, medico 
Jegal, 392 
collapse of, 153 
diseases of, 133 
emphysema of, 155 
exammation of, 29 190 
fibro-caseous tuberculosis mih 
cavitation, 185 
fibrosis, 184 
gangrene of, 167 
gumma of, 171 
hsmOrrhage of, T37 
hypostatic congestion of, 136 
hypostatic pneumonia, s68 
infarction of, 1 37 
infiammation of, 139 
in nephritis, 28$ 
inlerstitulpneumeniaof, 168.169 
raJIiajT tuberculosis of, 176 
(edema of, 138 
passive congestion of, 136 
pneumokooiosis of, 169 
pneumonia of, 161 
leptte pneumonia, 166 
tideroiis of, 170 
siheosit of, 170 
stonemason's, 170 
syphilis of, 170 
tuberculosis of, 171 
claisiAcatioa, 176 
metastasis, tSS 
mode of spread, S73 
paths of entry of infection, 171 
" seat of election,’ lyt 
tumours of, 186 

water test, tnedieo - legal in 
infant 392 

water lest, in pneumonia, 154 
Lymphadenitis, 120 
syphibtie, 121 
tuberculous lai 
Lymphadenoma, 122 

hypertrophy, 123 
lungs IS, 123 

VffAVl. VJ., 

Lymphangioma, 335 


Lymphatic leukxraia, 106 
Lymph glands, amyloid degencra 
SIOD, 119 
atrophy 119 
cakification 119 
dueasesof, 119 
hyaline degeneration, 119 

pigmentary changes in, 119 
(umoura of, 124 
Lymphocythsemia, 107 
blood in, 108 
bone marrow, loS 
kidney in, toS 
liver in, 108 
lymph gland in, 108 
spleen in, 108 
Lymphoma, 356 
Lympho sarcoma, 336, 363 

Mallory and Wright’s eosis, 
methylene blue stain, 424 
Mammary gland, infiammation of, 
344 

tuberculous of, 343 
tumours of, 343 

Mann's methylene blue stain, 430 
modification of Mullet's fluid, 
4«9 

Marchi s fixative, 410 
siajoing method, 436 
Mastitis, 344 

Matuniy, table of signs in new 
bora of, 39 1 
Mayer's heematem, 422 
Me^el s diverticulum, aoi 
Medico legal post mortem, 3, 381 
preservation of organs in, 3S2 
procedure in, 381 
report in England, 382 
report in Scotland, 383 
typical reports, 397 399 
Medullaty cancer, 377 
sheaths stainmg of, 436 
Melanotic sarcoma, 368 
tumours. 368 

Meninges of brain, diseases of, 296 
Memngitis, cerebral, 297 
cetehco aomaL, 299 
serous, 30t 
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Meningitis {effnld )— 
spinal, 315 
syphilitic, 301 
Juberculous, 300 
Meningocele 315 
Meningo-myelocele, 313 
Methylated spirit as fixatiTe, 411 
hfethylcne Mue, eostn xtaia, 423 
Methyl violet stain 435 

in Much's method, 449 
Microscopic eTsmuiation, routine 

Microscopic sectiQBs, cuteing in 

sum. 4»5 

cutting in celloidin, 415 
cutting ID paraffin, 414 
decalcffication, 4>y 
dehydration, 412 
embedding m ceUoidin, 414 
embedding In gum, 40a 
cmbeddtag in paraChn, 412 
fizatieo of tissue, 407 
freeaing of. 416 
hardesutg of tissues, 41 1 
nouaitng media, 418 
preparation of, 406 
quick method, 413 
staining methods, 417 
Microtome, AKhoff Becker, 416 
Bruce, 413 
Catheart, 416 
Minot, 413 
Mister, 4id 
making use of, 414 
Schaore, 415 

Middle ear, esaminatiou of. 4> 
association with menlogicis, 297 
'* Milk spots,” S4 
Miller's method of stainiog clubs 
of actinomyces. 430 
Minot, microtome, 413 
Mitral valve, disease of, Tl. TV 
effects of disease of, 73 
Mixed cell, sarcoma, 363 
Mixter, microtome, 416 
Mole, placental, 379 
MoUuxcum eoaiagiosutn, 357 
Mordant, alum, 421 
Iron, 431 

Morphu poisoning, 396 


Mounting, fluid for specimens, 
403 

media for sections 418 
of tpecuBCns 402 
Mouth, diseases of, 192 
tumours of 193 

Much Gram atam combined with 
Ziehl • Neelsen scam, 449, 
4SO 

Mucha peroxide of hydrogen 
meth^, 430 
Mucous coblia, 313 
Muir s capsule itam, 45s 
M(UW a fixative, 409 
Muscles, vitreous degeneration of 
Zenker of, S9 

Muacutar atrophy, progressive, 319 
Myebemia, to6 

Myelin, degenerated alainiag of, 

438 

Myebtia, 818, 317 
Myelocytbsirua, tod 
blood in, sod 
bone marrow m, 107 
kidney id. 107 
liver ID, to? 
splten in, so? 

Myeloid larceraa, 333 3SS 
Myeloma, ito, iit, ttSi 333> 
»«r 

Myocarditis dl 
ebronie inleretitial dt 
Myocardium, chronic vmoua con 
geslion of. S3 
degeneration of, 35 
diseases of, S5, 57 
fatty degeneration of, S7 
fragmentation and segmentation 
of heart muscle, 58 
syphilis of, 63 
luberrulosis of, 63 
Myoma, 334 
Myamdema, 132 
Myxoma. 353 

Myxoma of chorion, 840, 3S^> 
377 

Nevus, 330 

Ncmer a atain for diphtheria. 

456 
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t<eo-c2tal deatli, 3B9 
Nephntis, 8 S 9 
acute. 273 

acute gtomenihr. 272, 274 
acute interstitial, 272, 275 
acute tubular, 272, 274 
arteriosclerotic, 273, 280 
blood \n, 283 

cardio eascular cbanfes 10, 28a 
chrome lotersmial, 273, 277 
chronic interstitial, tmne ta, 

282 

classihcatloR, 272 
drap97 m. 983 
focal embolic, 273, 276 

haematogenous, 286 

heart in, 282 
lungs la, 283 

changes m nerrous rjztem in. 

283 

primary chrome interttiml, 273, 
280 

Mcondudy co&tneted, 273, 
280 

tpeeiSe, 273. 288 
lubaeute, 275 
subacute iliffuse, 273, 273 
8uppurafi«, 273. 286 
table of conparijon, 285 
Nephron, 261 
Nephrosis, 273 

Nenre sheatha, staining of, 436 
Nerres, diseases of, 324 
tumouis of. 325 

Nerrous system in nephritis 283 
tissue embedding 10 cellotdin, 

413 

Netmtis, 324 
interstitial. 324 

parenchymatous, 324 
Keuro-fibromatosis, 325, 35X 
Neuroglia, method of demonstrat 
»ng, 439 

New bom, causes of death of, 
393 

Infants, post mortem on, 390 
table of signs of tnatimty in, 
39« 

Nile blue sulphate stain for fat, 
429 


Niasl bodies, autnmg of, 438 
Nitnc acid as decalcifying fluid, 
4«7 

Nose and associated cariues, 
diseases of. hyperplasia of 
lymphoid tissue or adenoids, 

148 

mflasnmation, 148 
tumours, 149 
" Nutmeg " lirer, 223 

CEdema in cardiac disease 77 
of brain, 301 
ofglottK, 149 
of lung, i_58 
renal. *83 
subcutaneous, 2S3 
^Esophagus, coTTosiee poisoning of, 

dueascs of. 195 
cxaminaiion of. 24 
peptw ulcer of, » 9 S 
tetnotal of, in suspected poisoif 
Wf. »95 
tumours of, 193 
Tancose veins of, >93 
OnpbaJo Rieestmc duet, 20t 
Orbit, euammaiion of, 42 
Organs, bacteriological investigf 
tion of. 443 
Orths fixative, 410 
litbiuits carmine, 428 
rules for making post mortem, 
>S 

Osmicacid, stain for fat, 429 
OssiGc node lO cuboid, 391, 
993 

to femur, 391, 393 
Osteitts deformans, 333 
Osteoma 354 
Osteo-saicozna, 368 
Ovantis, 336 
Ovary, tumours of. 336 

Pachymeningitis, cerebral, 296 
acute, 296 
chronic, 297 
fmnorrlugTCa, 297 
spina), 313 

Paget’s disease of bone, 333 
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Pancrea*. cyst* »$/ 
diseases of, 248 
examination of, 3a 
fatty infiitraticia of, 349 
bxmorrhaf e, 950 
relation to diabetes, 351 
toxic changes, 949 
tamouTS of, 951 

Pancreatic duct, examination of, 33 
Pancreatitis, acute bsemonhagic, 
ajo 

chronic tnterstitial, 351 
fat necrosis in, 349 
auppuratire, 350 

PapiUiferous cystic adenoma, 337, 
989 

PapUloma, 358 
of larynx, 150 
Papilloma, mucous, 3$? 
of bladder, 99$ 
squamous, 337 
Pappenbeion s sum, 443 
ParafGii, embedding is, 4>3 
quick method, 413 
para^ sectiotts, cutuogof, 4*4 
fixing cu slides 4t4 
itaiBing ter baetens, 445 
treatment befote ttaimag, 4*9 
Paratysu, general, of insane, 309 
infintiie, 318 

Parasites of alimentary tract, 317 
of bladder, 493 

Parathyroid gland, diseases of— 
hemorrhage, 137 

bypertroph7, 137 
(omoun, CJ7 
Parathyroids 30 
Pathologist, etjuipmeol of, 5 
utfectiDii of eye, 6 
wound of finger ef, 6 
Pereony's decalcifying fioid, 417 
Pericarditis, acute, 53 
chronic, 34 
classificaiioo of, 53 
results of, 34 
tuberculous, 33 
Pencardiura, adberrnl,34 
air in. 52 
anatomy. So 
blood in, 31 


Pertetjdiara (rtrsAf 
diseases of, 60 
dropsy of, ji 
metsioQ of, so 
tuberculosis of, 35 
Penhepaiiiis, 339 
PentheUoma, 366 
Fentoneutn, ascites of, a 19 
diseases of, 919 
bemorrhage of, 319 
tuberculosis of, 220 
tumours of 331 
Peritonitis, acute, 319 
chronic, 330 
tuberculous, 220 
Pernicious anaemia, t02 
bone tnarrow In, 104 
colour index, 103 
heart In, toy 
intestines u, 104 
kSdoer 18 , 404 
liter b, 103 
lunp la. 103 

red blood tCTpuscles Is, 104 

SlUB Is, t03 
I spinal cord, 104 
I spleen In, toy 
I stomach IB, 104 

aubcutaneous fat in. roa 
white blood eorpQSclea in, toj 
i Pharynx, diseaseiof.epidemlcaOTc 
threat, 193 
glandular ferer, 193 
' pharyngitis, acute, 192 
acute rbeumaiic, 194 
dipbthtritic. Iff 
Vinccnt'i angina, 194 
Phl^iliS, 93 
results of, 96 

; Fhosphoraa poisoning, 393 
Phthisis, 176 
fibroid, I Bo 
PKlc’sfixatire. 4«i4 
Pmo-carmioe, 422 
taeihods of sraioiog with, 430 
PiCTo-fuchsin, 423, 428 
Pigioeoted mole, 368 
Pipettes, method of making, 439 
Pituitary body, diseases of, 143 
hyperplasia, 143 
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Pituitary body {eontJ ) — 
normal structure, 143 
struma, 145 
tumours, 145, 146 
Placenta, diseases of, 340 
Plasm* cells, stilning o/, 4*5 
Pleura, diseases of, 187 
Pleural cavities, examination of, 3o 
Pleural canty, dropsy of, 187 
gas m, 187 
Pleurisy, 188 
chronic, 190 
classification, 188 
in tuberculosis, igo 
Plexiform angioma, 355 
Pneumokoniosis, 169 
Pneumonia, 159 
broncho-, 163 
catarrhal, i6j 
causaltos, ifio 
congestion of spleen m, 16$ 
croupous, i6x 
general considerations, 139 
grey hepatisation, 163 
bean m, 165 
hypostatic, ifiS 
interilitial, ifi8, 169 
leucoblastic marrow (a, t6$ 
lobar, acute congestion in, ifia 
lobar, causes of, i6t 
lobular, ids 
other organs in, 163 
red hepaitsatioft, i6i 
resoiution in, 164 
septic, 166 
syphilitic, 170 
tuberculous, 176 
types of, 161 
white, 170 

Pneumopericardium, 33 
Pneumothorax, 167 
Poisoning, ammonia gas 396 
carbon monoxide, 395 
chloroform, 396 

cyanide, 396 j 

irritant, 393 j 

morphia, 396 1 

phosphorus, 395 | 

ptomaine 396 I 

strjchnine, 396 | 


Poisoning (contd ^ 

Tegeiable, 396 

FoisoQS, post mortem changes in 
organs from, 393 
Poliomyelitis, 318 
IVilyirhrtmie mefhylcDe Wue, 435 
Polyp'. 35* 

Portal pyemia 330 
Portal vein, embolus of, 233 
thrombosis of, *23 
Post mortem, i 
examination of fmtus, 3S4 
hospital regulations for, 2 
importance of changes, 4 

instruments for, 7 
Letulle's method, 13, i4 
roedieo-lcgal, 3 
procedure in, 3S1 
notes of, to 
obyect of, 14 

on newly bom infants, 390 
permission for, a 
primary tocisioo. 18 
procedure in making, 13 
redeciiOD of muscles, etc , 18 
rules for examining organ at, xo 
Sheonan’s method of at, 46 
surface examination, id 
table and accessories, 8 
wounds, treatment of, d 
Post mortem medico legal, speci 
men reports, 397 399 
Post mortemreport.medico legal — 
m England, 383 
m Scotland 383 

Post mortem room, equipment of, g 
solutioas etc , for, 8 
Pregnancy, diseases of, 341 
Preparation of tissue for dispatch, 
4*1 

Preservative, Frost’s, 405 
PnmaryincisionBtposl mortem, 18 
Procurator Fiscal 8 S 384 
Progressive muscular atrophy, 319 
Piostate, diseases of, 346 
acute prostatitis 347 
hypertrophy, 346 
tumours of, 347 
Prosuiuis, acute, 34d 
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Pruss an blue reaction 104 
Psammoma 367 
Ptomaine po soning 396 
Puerpenura diseases of 341 
Pulmonary apoplexy 137 
artery congenital stenoua of 
49 

examination of 95 
tuberculos s 171 
valve lea ons of 77 
Purpura ita 
Henoch s purpura, ita 
purpura bsmorrhag c its 
rheumatic or arthr tK 112 
symptomatic iia 
Pus examination for tubercle 
bacillus 433 

making of films from 444 
Pyelonephritis 987 
Pyloric stenosis conges ta) 196 
Pj^pneumothorax itj 
Pyorrhosa alveolatu «9a 
t^nin methylgreen stain 493 

Recklinghausen a dsease 393 331 
Red bepaiuation of lung t69 
Redressing of body 4$ 

Red lofieninf 333 
‘ Red staining of intima 64 
Removal of organs from thorax 
and abdomen at 
Shennan s method 99 
Resolutoneflung 164 
Resorcin fuchs n stem 496 
Respiratory system diseases of 
148 

Reynolds eapsulestain 431 
Rhabdomyoma 334 
Rice water stools 90S 
Rickety rosary >9 327 
Rgor mortis 17 
Rodent ulcer 374 
Round-cell sarcoma large 364 
small 363 

Rules for examination of an organ 
at a post mortem to 
Russell a fuchsia bod es 373 

Sago-waxy spleen 194 
Saipngilis 337 


Sarcoma 361 
alveolar 366 
eng 0 367 
characteristics of 3S1 
chondro- 366 
class fieation of 361 
d flla’cnce from granulat 00 
tissue 36s 
large round<eIl 364 
large spmdle-cell 3S4 
lympho 363 
melanotic 367 
mixed-cell 365 
myelo d 365 
ofbone 333 
ofbtam 313 
of heart 63 
of inieslme 218 

Of kidney 989 

of larynx 130 
oftser 943 

of lycipbate glands 174 
of nerve 393 
of ovary 337 
of spleen 130 
of stomach 200 
of testicle 346 
ofveriehre 391 
osteo- 366 
small round^ell 383 
small ipiBdle<ell 364 
sites of or gm of 363 

Schaose m croiome 413 
Scbarlsch R stain for fat 430 

bcheriflg scelfold n 4r4 

formal n 403 
Scirrhous cancer 376 
Sclerosis of spinal cord 317 
disseminated sso 

mfantile 113 
Sectiocadaveru r 
Serous sacs bacteriolog cal Inves 
t gatmn of 444 

Sheaoan s method of post 
mortems 9S 48 
Sideros I oflung 170 
SiIkos s of lung tyo 
Sum auricular node 78 
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Smuses, accessory, of bead, ex 
ammation of, 42 

Skull, fracture of, examination for, 

38 

Slides, cleaning of, 418 
Soft cancer, 377 
" Soldier’s spots,” 54 
" Soul and eonscieace,” form of 
Ttpott, 4, S83 

Specimens, method of motmiiogf, 
403 

mounting of, 401, 403 
preparation for transmission, 411 
preservation of, 401 
preservation of, m medico legal 
work, 38a 
Spuia bifida, 314 
occulta, 313 

Spinal cord, congenital abnor* 
Rialiiies of. 3:4 
diseases of, 314 
examination of, 41 
gumma of, 324 
loflammaiion of, 3tfi 
named diseases of, 318 
tuberculosis of, 334 
tumours of, 334 
Spindle-cell sarcoma, large, 364 
small, 364 

Spirochietes >0 atheroma lesion, 

fis 

in brain, 309 

in tissues, staining of, 453 
methods of staining, 452 
Spleen, acute congestion, 126 
atrophy of, 124 

chronic venous congestton of, 

circulatory disturbances, 126 
diseases of, >24 
examination of, 33, 34, ISO 
bsmorthage of, 126 
hyaline degeneration of, 126 
in Banti’s disease, 105 
Infarction of, 127 
infiammation of, 128 

in pneumonia, 165 

lympbadenoma of, 124, 129 
miliary tuberculosis of, 129 


Spleen {ctntd }— 
pigmentaltoo of, 129 
rupture of, 124 
tuberculosis of, 129 
tumours of, 1 30 
waxy degeneration of, 124, iSj 
Splenic aoxmia, 105 
Spleno medullary leukaemia, to6 
Sputum, exaniinatioo for tubercle 
bacillus, 4S3 

making of films from, 444 
Squamous epithelioma (see Epi 
iheboma), 373 
papilloma, 357 
Staioing rnetbods, 419 
sections, apparatus required. 
4»7 

Stemo-clavicular joint, duarticula* 
tioQ el. 80 

Sternum, removal of, 19, 20 
Siemacb, acute catarrh of, 197 
chrome catarrh of, 198 
chronicveoouscoDgesiioaof, 197 
congenital pyloric stenosis, 196 
dilatation of, 196 
diseases of 196 
effect of acids 00, 197 
examisatioD of, 33 
fibromatosis of, 199 
hsemorrhsgie erosions of, S97 
hour«gIass contraction of, 197 
post mortem digestion in, 196 
suppurative catarrh of, 197 
tumours of, 199 
ulcer of, 198 
Stone IQ bladder, 295 
"Stone mason’s lung,” 170 
Slreptothrix actmomyces, staining 
of club forms, 440 
Struma, (36 

Strychnme poisoning, 396 
Subcute atrophy of liver, 233 
Subacute nephritis, 275 
urine in, 277 

Sudan III stain for fat, 430 
Sudden death, arteries in, 83 
examination of coronary artenes 

VI., oA 

in relation to bwmorrhage into 
supra renals, 141 
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Vnne in acule nephrjlis, 3?6 
in chronic interstuial ii«phTit», 
275 

la subacute nephritis, 377 
Uterus, diseases of, 338 
examination of, 36 
rupture of, 341 
tnberculosia of, 339 
tumours of, 340 

Valves of heart, abnormalities of 
49 

diameter and circumference of,8i 
examination of, SS, a6, 27 
Van Gieson stain, method of use. 

Varicose veins, 95 
Veins, diseases of, 93 
thrombosis of, 93 
varicose, 93 

Venae cavae, exammation of, S8, 
37 

Vermiform appendix, cxamina 
tioa of, 3 » 

Vertebrc, tumours of, 3x4 
Virchow, optciBg of abdominal 
canty, 13 

Viscera (hollow) baeteriolofical In 
ves»;siJoa of. 443 
Volvulua, cot 
Von Koasa illver stain, 434 


I Water test for Jungs, 393 

Waxy degeneration m tuberculosis 
18s 

of arteries 83 
of liver, 337 
of spleen, 134 

Waxy disease of kidney, 237 
material, anilin stains for, 433 
iodine stain for, 435 
methyl violet stain for, 433 
stains for, 433 

Weigert s borax femcyanide differ 

entiating mixture, 439 
ebstic stain, 433 
fibrin stam, 437 
iron bsmatoxylm stain, 421 
medullary sheath stain, 436 
modffioatioaof Grain'tststa,44d 

White softening 304 

Widal reaction, 437 

Woolsorter's disease, 3 

Wright’s stam, 441 

Xastboma, 351 

Ztnktr tdcgtntntwa of muscle, tS 
final re, 409 

ZkU Keeben stain for tubercle 
bacillus. 448 

Ziehl Neelsen with Much Gran 
stam, 430 


THE END 


PrmM ,tCri->HSril»,n4j-R S. R. Ciaaic, LiMivao Sd-otor/A 
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Fig 68 — \cm e Append oiis And pentonic s. J 
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